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(57) Abstract: The invention relates to carbon deposition by 
decomposing gaseous compounds with the aid of the SHF discharge 
plasma and can be used, for example for producing polycrystalline 
diamond films (plates), which are used for producing output windows 
of power SHF sources, for example gyrotrons. Said invention ensures 
a high speed deposition of the high quality diamond films (having a 
loss-tangent angle □ equal to or less than 3x10 ^ on supports whose 
diameter is equal to or higher than 100 mm. For this purpose, a SHF 
discharge is initiated in a gas mixture which is arranged in a reaction 
chamber and contains at least hydrogen and hydrocarbon. Afterwards, 
said gas mixture is activated by producing a stable nonequilibrium 
plasma with the aid of SHF radiation having a frequency f which is 
many times higher than a commonly used frequency of 2.45 GHz, for 
example 30 GHz. In order to localise the plasma, a standing wave is 
formed near the carrier and plasma layers are formed in the antinodes 
thereof in such a way that the sizes thereof are adjustable. 
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(57) Pe<J)epaT: M3o6peTeHHe othochtch k o6jiacTH ocaacaeHH* ymepoaa nyTeM pa3Jio»eHH« ra30o6pa3HUX coeaHHeHufi c noMowwo 
ana3Mu CBM pa3p*ma h mo)kct 6brn> Hcnojib30BaHO, HanpHMep, nj\x nojiyneHHH nojiHKpHCTajuiHwecKHx ajiMa3Hbix anenoK (anacTHH), H3 
KOTopux H3raraBJiHBaioT BbixoAHbie oKHa moiuhmx hctohhhkob CBH HxriyHemw, HanpHMep, rnpOTpoHOB. H3o6peTeHHe oOecnesHBaer 
Bbicoicyio cKopocrb ocaxcaeHHA anMa3Hbix ruieHOtc Bbicoxoro Kanecrsa (c TaHrencoM yrjia norepb 5 He 6ojiee 3 10" 5 ) Ha hoahoxckh c 
AHaMerpOM 6ojiee 100 mm. flns yroro 3aacHra*oT CBH pa3p*a b ra30Bofi cmcch, Haxo/wmeHca b peaKUHOHHOft* KaMepe h coAepJKamefi no 
KpaHHefi Mepe boaopoa h ynneBOAOpoA, aKTH b h py iot ra30Byio CMecb 3a ewer co3AaHHfl ycrofiHHBOH HepaBHOBecHofi ana3Mbi c noMouibto 
CBH H3JiyHeHH>! c HacTOTOfi f, MHoro 6ojibmeR o6whho Hcnojib3yeMofi nacTOTbi 2,45 ITu, HanpHMep, 30 rTu, npn 3tom Ana 
/iOKajiH3auHH ana3MW b6jih3H noAACMKKH $opMHpyK>T CToanyK) BOJiny, b nyHHOCTax Koropofi reHepHpyior h nojuepMCHBaiOT 
nna3MeHHbie cjioh c BCWMOJKHocTbio peryjiHpoBaHHfl hx pa3Mepa. 
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BblCOKOCKOpOCTHOH CIIOC06 OCa^CHHH aJIMa3HbIX HJieHOK H3 ra30BOH 

4>a3bi b njia3Me CBH pa3pn^a n ycrpoHCTBO ajih ero peajimamui 

5 06jiaCTb TeXHHKH 

H3o6peTeHHe othochtch k oSjiacTH ocaagjeHiw yrjiepofla nyreM pa3Jio- 
yKemw ra3oo6pa3Hbix coe£HHeHHH c noMombio ruia3MBi CBH pa3pjma h mohcct 
6tiTb Hcnojrb30BaHO, Hanprnviep, pjm nojiyneHira nojiHKpHCTanjiHHecKKX an- 

Ma3HBIX HJlSHOX (iIJiaCTHH), H3 KOTOpbK H3rOTaBJIHBaK)T BblXOflHbie OKHa Mom- 
10 HBIX HCTOHHHXOB CBH H3JiyHeHHa, HanpHMep, THpOTpOHOB, Heo6xOflHMBDC flJIK 

flonojiHHTejibHoro HarpeBa nna3Mbi b ycTaHOBKax TepMOjmepHoro CHHTe3a. 

npeaniecTByioiimH ypoBeHb TexHHKH 
OcaameHHe ajiMa3HBix mieHox H3 ra30BOH fyasbi ocymecTBjraeTCJi Tax Ha- 
3bmaeMbiM CVD (chemical vaper deposition) MeTOflOM. 3tot Merofl ocHOBbiBa- 

15 erca Ha aKTHBauTiH TeM hjih hhbim cnoco6oM ra30Boft cMecH, name Bcero co- 
aepacamefi BOflopoa h yrneBOflopofl, flJm co3flaHHH Heo6xo,zpnMBix xhmhhccxh 
aKTHBHMx nacnm- aTOMOB Bo^opofla h yrnepoflcoflepHcamHX paamcajioB. Oca- 
>K^eHHe 3thx paflHKajiOB Ha nofljioacxy o6ecneHHBaeT (J>opMHpoBaHHe nojinxpH- 
CTajuiHHecKOH ajiMa3Hoii njieHKH b pe3yjn>TaTe nejioro KOMiuieKca noBepxHocT- 

20 HBIX peaKHHH. ripHHeM flJM 34><|)eKTHBHOrO pocTa ajiMa3H£>ix mieHOK Heo6xoflH- 
Ma HepaBHOBecHaa KOHii;eHTpamia aroMapHoro BOflopozja okojio noBepxHocra 
noAJioaocH (Spitsyn B.V., Bouilov L.L., Deijaguin B.V., J of Cryst. Growth, 
1981, v.52, p. 219-226 ). 

KbBecTHo HecKOJibKO cnoco6oB aKTHBauHH ra30BOH cpenbi: c Hcnojib3o- 

25 BaHHeM HHTefi HaKanHBaHHH hjih ra3opa3pjmHOH iuia3Mbi, co3flaBaeMOH pa3pa- 

AaMH nOCTOSHHOrO TOKa, BBICOKOHaCTOTHBIMH, ^yroBbiMH HJIH CBH pa3p«AaMH. 

KoMMepnecxoe npHMeHeHHe Hanura CVD peaxTopbi, Hcnojib3yiomHe mia3My, 
co3AaBaeMyio c noMombio CBH pa3p*wa, T ax Ha3BiBaeMBie MPACVD (micro- 
wave plasma-assisted chemical vaper deposition) peaxTopbi. 3to cBH3aHo c TeM, 
30 hto CBH pa3paflbi, co3flaBafl BBicoxyio njioraocTB B036y3KfleHHBix h 3apjDxeH- 
Hbix Hacnm, h oSjiaaaa 6e33JiexTpoflHofi npapo^oH, hosbojihiot BBipamnBaTb 



WO 2004/029325 




:T/RU2003/000410 



2 

aJiMa3HBie iuiShkh BticoKoro KanecTBa (white diamond) co CKopocTtio Btnne, 

HeM 1 MKM/HaC. 

TaK, H3BecTeH cnoco6 ocaawemDi ajiMa3HLix iuienoK H3 ra30BOH 4>a3u b 
nna3Me CBH pa3pa^a, 3aKjnoHaioimiHca b tom, hto b ra30BOH cMecH, co,aep- 
JKameH no KpaHHeH Mepe BOflopoa h yraeBoaopofl n nozwepjKHBaeMOH npn 
flaBJiemm ot 50 ao 200 Topp, c noMomBio CBH H3JiyqeHHa c nacTOToft 2,45 
ITn 3a»HraiOT CBH pa3pafl. npoH3BOfljrr aKTHBanrao yica3aHHOH ra30Bon CMe- 
ch nna3MOH CBH pa3pjma, o6pa3ya xhmhhcckh aicraBHBie HacniHBi (paflHKa- 
jibi), HanpHMep, Merajia CH 3 , anerajieHa C 2 H 2 , aTOMbi BOflopoaa H, o6ecneHH- 
BaiOT hx AH<i>(|)y3HOHHi>iH nepeHoc H3 o6i,eMa njia3MBi Ha nofljioaocy, cnennajiB- 
ho o6pa6oTaHHyio ajih co3^aHHfl neHTpoB KpHCTajijni3anHH (HyKJieanjra). ITofl- 
AepjKHBaioT TeMnepaTypy nofljioaocH b flnana30He T s = 700-1 100°C, Ha no- 
BepxHOCTH KOTopog c yHacraeM yniepoflcoflep>KainHX pamncanoB npoTeKaioT 
noBepxHocTHBie peaieipra, o6ecneHHBaionme pocT ajiMa3HOH njremcH 
(P.K.Bachmann, in Handbook of industrial diamonds and diamond films, Eds. 
M.Prelas, G.Popovici, L.K.Bigelow, New York: Marcel Dekker Inc. USA, 1998, 
p.821-850). HeflocTarKOM .naHHoro cnocooa ocaamemifl aiiMa3HBix rnieHOK sb- 
jraerca Manas ckopoctb pocra (1-2 MKM/nac) KanecTBeHHBix anMa3Htix njieHOK 
c K03(|)^HHHeHTOM TeiDionpOBOflHocTH He MeHee 10 Bt/cm K. 

Bojiee BBicoKyio ckopoctb pocTa ajiMa3HBix mieHOK (3-9 MKM/nac) npn 
OTMeneHHOM BBinie KanecTBe o6ecneHHBaer bbicokockopocthoS cnoco6 ocaac- 
Aerow anMa3HBix roieHOK H3 ra30BOH $a3Bi b njia3Me CBH pa3pjma, onucaHHBiH 
b naTeHTe CIIIA JSfe 5518759, M.Kji.C23C 16/50, B05D3/06, ny6ji. 1996r. Cno- 
co6-npoTOTnn 3aiaiK)HaeTca b tom, hto CBH pa3pafl 3a3KnraioT b HaxoflaineHca 
b peaKHHOHHoii KaMepe ra30BOH CMecH, coflepacaineH no KpaiiHeH Mepe bo^o- 
pofl h yrjieBOflopofl h nozwepacHBaeMOH npn flaBJiemra ot 50 no 200 Topp. 
YKa3aHHyio ra30Byio cMecB aKTHBHpyiOT mia3MOH CBH pa3pa^a Ha nacTOTe f = 
2,45 FTn, o6pa3ya aTOMBi Bo.nppo.zia h yrjiepoflco#ep^ainHe pamncanBi, koto- 
pBie ocaac^aioTca Ha noAJioacKy, o6ecneHHBaa (J>opMHpoBaHHe nojiHKpHCTajuiH- 
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necKOH ajiMcOHOH njiemai b pe3yjn>TaTe noBepxHOCTHBix peaKHHH. AKTHBaipno 
ra30B0H cMecn ocymecrBJunoT b ycjioBHax, Kor^a npeo6jia^aionpiMn sbjihiotc^ 
TepMiraecKH paBHOBecHBie MexainoM&i poayjeHHH yrnepo#coflep3KaiHHX pa^H- 
KanoB Hafl HepaBHOBecHBiMH 3JieKTpoHHBiMn MexaHH3MaMH. 3th ycjiOBHA xa- 

5 paKTepirayioTCJi noBBinieHHOH othochtcjibhoh KOHHeHTpauHeH pa/occana C 2 
(MOJieKyjiapHoro yrjiepo^a) b nna3Me h aocTHraioTCJi 3a ch6t noBBimemra (,n;o 5 
kBt/cm 2 ) BBczmMofi b njia3M6HHBiH peaicrop CBH moihhocth, npHxozmmeHca 
Ha czmHHHy njiomazm ocaayjaeMon noBepxHocra roieHKH. 

He^ocTaTKOM cnoco6a-npoTOTHna ocaagjeHira anMa3HBix raieHOK hbjih- 

io errcx Heo6xoflHMOCTB HcnojiB30BaHHa CBH reHepaTopa c onera* bbicokoh moih- 
hoct&io (ao 3 MBt) rsui HantiJieHira njieHOK GojitnioH njiomazm. 

JSflu ocaacfleHEw ajiMa3H&ix njieHOK H3 rajOBOH 4>a3w b iuiajMe CBH pa3- 
pflfla H3BecTHBi ycTpOHCTBa - njia3MeHHtie peaicropBi pe30HaHCHoro rana Ha 
ocHOBe HHJiHHApHqecKoro pe30Haropa, B036y)KflaeMoro Ha nacTOTe 2,45 TTu, 

15 hjih 915 MTh. ITpeflCTaBHTejieM 3Toro KJiacca aBJiaeTca ycTpoHCTBo, 
oiracaHHoe b nareHre CIIIA 5311 103 ,M.Kji.H01J7/24,ny6ji.l994r. YcTpoH- 

CTBO COCTOHT H3 peaKHHOHHOH KaMepBI C nOflJIOBCKOH H flepJKareJieM nOflJIOJKKH, 

HHJiHHflpEraecKoro pe30HaTopa, b oSbSmc KOTOporo pacnojiaraeTca peaianioH- 
Haa KaMepa b BH^e KBapneBOH koji6bi, nepeflaiomeH KoaKCHanBHo- 

20 BOJIHOBOflHOH JIHHHH C 3JieMeHTaMH CB33H RJW BBe#eHHH B pe30HaTOp CBH 

moihhocth Ha MOfle TMoin , K>cTHpyiomero ycTpOHCTBa fljia nepeMemeHHa 
BepxHen CTeHKH HHJiHHflpHHecKoro pe30HaTopa h HacTpoHKH pe30HaTOpa b pe- 
30HaHC. B peaKHHOHHOH KaMepe nozwepjKHBaeTCH AaBJiemie ra30BOH CMecn ot 
50 flo 200 Topp h HJia3Ma co3flaeTCJi Haa; nozyioHCKOH b BHfle nojryc<|>epBi c pa3- 
25 MepOM baojib nofljKMKKH, He npeBBimaKHHHM hojiobhhbi ajihhbi CBH bojihbi. 

HeflocjTaTKOM aaHHoro yerpoHCTBa HBJiaeTca to, hto He6onBmoH none- 
peHHBra pa3Mep mia3MBi b peaKHHOHHOH KaMepe HaKJiaflBiBaer orpaHEraeHiw Ha 
BejniHHHy nonepeHHoro pa3Mepa ozmopoflHO HanBuweMBix ajiMa3Htix roieHOK 



WO 2004/029325 




T/RU2003/000410 



4 

(60-70 mm) npn ncnojn>30BaHHH CBH H3JiyneHHH c nacroTOH 2,45 TTn ( c pjm- 
hoh BOjnn>i 12,2 cm), 

QnnopoAHBie ajiMa3HMe iuiShkh HeMHoro 6ojn>meH nnoma^H ocaaeflaiOT- 
ca b iuia3Me CBH pa3p^a Ha nacTOTe 2,45 ITn; b ycTponcTBe, oiracaHHOM b 
5 naTeirre CIIIA Jfe 5954882, MJEGi.C23C16/00,ny6ji. 1999r. Yctpohctbo cocto- 
ht H3 peaicimoHHOH KaMepBi c noAJioECKoif h flepacarejieM noflJioacKH, ajuiimco- 
HtfHoro pe30HaTopa, b oGjiacra ojoporo H3 <J)OKycoB KOToporo h pacnojiaraeTca 
peaiemioHHaH KaMepa b BH^e KBapijeBOH koji6bi. Pe30HaTop CHaSaceH nepe- 

AaiOmefl KOaKCHaJIBHO-BOJIHOBOflHOH JIHHHeft C 3JieMeHTaMH CB£3H flJM BBOfla B 

io pe30HaTop CBH MonpiocTH nepe3 o6jiacTB BToporo 4>OKyca 3JDiHncoH,zja. B pe- 
aKipioHHOH KaMepe noflflepaeiiBaeTca flaBJiemie ra30BOH cmcch ot 50 #o 200 
Topp. H3~3a 3HaHHTejiBHBix pa3MepoB ajuiHncoHflaJiBHoro pe30HaT0pa no cpas- 

HeHBDEO C £JIHHOH CBH BOJIHBI H npH6jIH3HTeJIBHO KBa3HOIITHHeCKHX yCJIOBHH 

pacnpocTpaHemra CBH bojihbi b pe30HaTOpe B03HHKaeT yniHpeHHoe pacnpe#e- 
15 neHHe 3JieKTpHHecKoro nojra b ^OKajiBHOH o6jiacTH pe30HaT0pa. B pesyjiBTare 
b pearajHOHHOH KaMepe Haa noflJioEocoft cos^aeTCfl nna3Ma, no3BOJiHK>maa Ha- 
iibijmtb OAHOpOAHBie ajiMa3HBie iuiShkh c nonepeHHBiMH pa3MepaMH paBHLiMH 
70-80 mm. 

npHMepHO c TaKOH »e njioma^Bio oca^KflaioTCfl auMa3HBie iuiShkh b ycr- 
20 poHCTBe, BBi6paHHOM b KarecTBe npoTOTmia, oimcaHHOM b naTeHTe EP 
0520832,B1,M.Kji.C23C16/26,C23C16/50,H01Q19/00, ny6ji.l992r., b koto- 
poM HcnojiB3yioTC^[ KBa3HonTHHecKHe ycjiOBHfl pacnpocTpaHeHHH CB 1 ! H3Jiy- 
neHHH c nacTOTOH 2,45 TTu, ajw ero BBeflemra b peaicipioHHyio KaMepy. 

YCTpOHCTBO COCTOHT H3 peaKIJHOHHOH KaMepBi B BHfle KOJl6BI C OKHOM 

25 pjw BBOfla CBH H3JiyHeHH«, CBH reHepaTopa Ha nacTOTe 2,45 rTij, nepeflaio- 
meg jihhhh, cocTo^inieH H3 H3JiyHaiomero pynopa h pecjwieKTopa, MeTajuiHHe- 
CKoro 3epKana hjih flHSJieicipHHecKOH jihh3bi rjix <|>opMHpOBaHira cxoflnnterocH 
BOjmoBoro nynica, KOTopBra HanpaBJweTca b peaKijHOHHyio KaMepy nepe3 okho. 
B peaicuHOHHOH KaMepe pacnojiaraeTca nofljioaaca Ha flepacaTejie nojyio^KKH h c 
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noMonjBio cHCTeMH HanycKa h o-ncaHKH ra3a ncwjepacHBaeTCJi Heo6xo,n[HMoe 
flaBJieHHe ra30BOH CMecn. CBH pa3pafl 3a»oiraeTca b $OKajiBHOH o6jiacTH nyn- 
Ka, pacnonaraiomeHCH Ha# nofljioaocoH. B ruia3MeHHOM peaicrope-npoTOTHne 
Ha« noflJioHocoH noflnepmiBajiacB ycTOHHHBaa iuia3Ma npn (JmiccupoBaHHOM 

5 aaBJiemni ra30BOH CMecn paBHOM 40 Topp. 

HeAocraTKOM ycTpoHCTBa-npoTOTHna aBJweTCfl to, hto b hSm co3«a- 
hhh iuia3MBi Hafl iio#.jio3kkoh HcnojiB3yeTCfl cxofljnmriicH bojehoboh nynoK. H3- 
BecTHo, hto b cxoAameMca iryHKe rparoma CBH pa3pjma, nepBOHanajiBHO 3a- 
McnraeMoro b oSjiacra MaKCHManBHoii hhtchchbhocth nojra, pacnpocTpanaeTca 

10 HaBCTpeny CBH n3jryHeHHK) b BH^e $poHTa HOHH3amm (K).IL Paii3ep, 
JIa3epHaa HCKpa h pacnpocTpaHeHHe pa3p*iflOB, MocKBa: Hayica, 1974 rofl). Ta- 
Kaa AHHaMHKa pa3pa^a npHBOflHT k yaajieHino o6jiacTH afleproBbwejiemra ot 
noflJio»CKH. B peaKrope-npoTOTime CTauHOHapHoe noflflepHcaHHe mia3MBi Hafl 
nofljioaacoH bosmojkho tojibko b y3KHX HHTepBanax flaBJieHHH ra3a h bcjimhhh 

15 naaaiomeH CBH moihhocth b nyqice. B pesyjiBTare HeB03MoacHo aocthhb bbi- 
cokhx y^ejiBHBix SHeproBKJiaAOB b njia3My okojio nofljioaacH, T.e. HeB03MoacHo 
nojiyneHHe bbicokhx Ko^einpauHH aKTHBHBix pa^HKajioB, h KaK cjieflCTBHe 

HeB03MO»CHO flOCTHHB BBICOKHX CKOpOCTeH pOCTa aJIMa3HBIX IDieHOK (B HpOTO- 

-rane ckopoctb pocTa paBHa 1 MKM/nac). 

20 PaCKpBITHe H306peTeHH3 

3aji,a.HQ% Ha penieHHe KOTopon HanpaBJieHO HacToam.ee H3o6peTeHHe, 
aBJiaeTca pa3pa6orKa BBicoKocKopocTHoro cnoco6a ocaameHiui ajnvia3HBix iuie- 
hok H3 ra30BOH <J>a3Bi b iuia3Me CBH pa3pjma, o6ecneHHBaK>mero nojiyneHHe 
anMa3HBix iuieHOK BBicoKoro KanecTBa ( c TaHreHcoM yrjia noTepB 8 He Sojiee 3 
25 10" 5 h c K03(fK^HHHeHTOM TenjionpoBOflHocm b flHana30He 10-20 Bt/cm K) Ha 
no^jioaocax c flHaMerpoM 6ojiee 100 mm, h pa3pa6oTKa ycTponcTBa (iuia3MeH- 
Horo peaKTopa) fljw peanH3auHH ^aHHoro cnocoSa. 

TexHHHecKHH pe3yjiBTaT b pa3pa6oTairaoM cnocoSe flocTHraeTca TeM, 
hto pa3pa6oTaHHBiH BBicoKOCKopocTHofi cnoco6 ocaamemui anMa3HBix iuieHOK 
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H3 ra30BOH fyashi b iuia3Me CBH pa3p*ma, TaioKe ksk h cnoco6 npoTOTHn, 
BKjnoHaeT b ce6* nojpKnr CBH pa3pjma b ra30BOH CMecn, HaxoAflmencji b pe- 
aiajjioHHOH KaMepe h coAepacameS no KpaimeH Mepe BOflopofl h yrJieBOAopoa, 
aKTHBaumo yKa3aHHoft ra30B0H CMecn mia3MOH CBH pa3p;ma, fljra o6pa30Ba- 

5 iraa aTOMOB BOflopojja h yrnepoflcoaepacanpDC pa^incajioB, KOTopBie ocaagota- 
K)TCH Ha no^no^CKy, o6ecneHHBaa <J)opMnpoBaHHC ajiMa3HOH njiemai b pe3yjiB- 
TaTe noBepxHOCTHBix peaiamH. 

Hobbim b pa3pa6oTaHHOM cnoco6e hbjwctch to, hto aieniBaijHK) yKa3aH- 
hoh ra30B0H CMecn iryreM noBBimeHira KorajeHTpaijHH N e ajieicipoHOB b n:ia3- 

10 Me ocymecTBJDnoT 3a ch6t co3flaHira b peaicu;HOHHOH KaMepe yeroiraiBOH He- 
paBHOBecHoft njia3MBi c noMomBK) CBH H3JiyneHiM c moiijhoctbio ne MeHee 1 
kBt h nacTOTOH f 5 MHoro 6ojn>meH o6bihho HcnojiB3yeMofi nacTOTBi 2,45 riX 

IipH 3TOM PJI5L JIOKaJIH3au;HH IIJia3MBI B6JIH3H nOflJI03KKH ^OpMHpyiOT CTOOTyK) 

BOJiHy, b nyHHOCTHX kotopoh reHepnpyioT h nojwepacHBaiOT njia3MeHHBie cjioh 
15 c bo3mo3khoctbk> peryjiHpOBamra hx pa3Mepa. 

E[ejiecoo6pa3HO aKTHBaumo yKa3aHHOH ra30Bofi CMecn nyreM noBBime- 

HIM KOHI^eHTpaUHH SJieKTpOHOB IipOBOflHTB C nOMOBD(BIO SJieKTpOMarHHTHOrO 

H3JiyHeHHH c ^acTOTOH f paBHOH 30 rTit, a pa3MepBi njia3MeHHBix cjioSb b nyn- 
hocthx CToaneii CBH BonHBi peryjmpOBarB 3a cneT H3MeHeHira ^opMBi h pa3- 
20 Mepa nonepeHHoro ceneHira cxoA^mnxcH bojihobbdc nyHKOB, 4>opMHpyioiipDC 
CTOsrayio BOJiHy. 

B oahom HacraoM cjiynae rjiz <J)opMHpoBamra CToaneft bojihbi u;ejiecoo6- 
pa3HO HcnojiB30BaTB neTBipe h Gonee cxoAamaxca bojihobbdc nyHKa, nepece- 
Kaiomnxc^ nonapHo. 

25 B flpyroM nacTHOM cjiynae pjm (|>opMHpoBaHHfl cTOHHeg bojihbi uejieco- 

o6pa3Ho Hcnojn>30BaTB ffBa cxoAamnxcH nepeceKaionjjDcca: bojihobbdc nyqKa. 

B TpeTBeM HacraoM cjiy^ae ajih ^opMHpoBamM CTO^neH bojihbi ijejieco- 
o6pa3Ho Hcnojn>30BaTB flBa cxoflamHxca bojihobbdc ny*nca, HanpaBJieHHBix Ha- 
BCTpeny apyr apyry. 
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B neTBepTOM nacTHOM cjrynae ,zyia <j) opMHp obehuh CTosraeH bojihbi uejie- 
coo6pa3HO HcnojiB30BaTi> naflaiomHH Ha no,zyio5KKy cxo^amraica bojihoboh ny- 

HOK H OTpa^KeHHMH OT nOflJI03KKH BOJIHOBOH ItyHOK. 

TexHHHecKHH pe3yjiBTaT b pa3pa6oTaHHOM ycTpoficTBe flocraraeTca TeM, 
5 hto pa3pa6oTaHHLra njia3MeHHMH peaicrop pjiz BwcoKOCKopocraoro ocaameHHH 
ajiMa3H0H nneHKH H3 ra30BOH <|>a3Bi b njia3Me CBH pa3pjma, KaK h mia3MeHHi>iH 
peaKTop npoToran, co^epacHT CBH reHepaTop, nepe^aiomyio jihhhio, ok3hhh- 

BaiOmyiOCJI KBa3HOnTHHeCKOH 3JieKTp0AHHaMHHeCK0H CHCTeMOH, peaKHHOHHyio 

KaMepy c ycTaHOBJieHHOH b Hen nomroaocoH Ha .aepHcarejie noflJioHCKH h CHcre- 

10 moh HanycKa h OTKaHKH BBiSpairaoH ra30BOH CMecH. 

Hobbim b pa3pa6oTaHHOM ycTpoficTBe HBJiaeTca to, hto KBa3HonTHHecKaa 
3JieKTpoflHHaMEraecKaa CHCTeMa BtmojraeHa h ycTaHOBJieHa c bo3mo3khoctbk> 
^opMHpoBaHHa b BBi6paHHOH oSjiacra b6jih3h no,o;jio3KKH cToaneH CBH bojihbi, 
a nepe^aiomaa jihhhh BbmojiHeHa b BHfle CBepxpa3MepHoro BOjmoBOfla Kpyrjio- 

15 ro ceneHHa c roa^pnpoBaHHOH BHyipeHHeH noBepxHocTBio, flonojmeHHoro chc- 
TeMofi 3epKaji fljw nepe^aHH no KpairaeH Mepe o^Horo rayccoBa nynica Ha yno- 
MHHyryio KBa3HonTHHecKyio 3JieKTpo^HHaMHHecKyK) CHCTeMy. 

B oflHOM HacTHOM cjrynae H3roTOBJiemM mia3MeHHoro peaicropa kb33h- 
onTHHecKyio 3JieKTpo#HHaMHHecKyio CHCTeMy E[enecoo6pa3HO bbhiojihhtb b 

20 BHAe neTBipex 3epKaji, pacnojioaceHHBix no pa3HBie ctopohbi othochtcjibho 06- 
JiacTH (|)opMHpoBaHHH mia3MBi h ycTaHOBJieHHBix c bo3moechoctbk> HanpaBJie- 
hhh CBH H3JiyneHiM b BHfle neTBipex nonapHo nepeceKaroniHXCH bojihobbix 
ny^KOB, npn 3tom KBa3HonTHHecKyio aneKTpoflHHaMHHecKyio CHCTeMy ijejieco- 
o6pa3HO ycTaHOBHTB BHyrpH peaiajHOHHOH KaMepBi, npuneM nepeflaiomyK) jih- 

25 hhk) ijejiecoo6pa3HO flonojiHHTB A^JiHTejieM OAHoro BOjraoBoro nyHKa Ha hctbi- 
pe nyHKa, kotopbih HeoSxoflHMO ycTaHOBHTB Ha BBixofle ynoM5myToro cBepx- 
pa3MepHoro BOJiHOBOfla Kpyrjioro ceHemra. 

B ApyroM nacTHOM cjiynae KBa3HonTHHecKyio aneKTpoAHHaMHHecKyio 
CHCTeMy ijejiecoo6pa3HO bbhiojihhtb b BH^e ppyx 3epKaji, pacnarioaeeHHBix no 
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pa3HBie CTOpOHBI OTHOCHTCJIBHO oSjiaCTH <]) OpMHp OBEHHH IUia3MBI H yCTdHOBHTB 

c bo3m03khoctbk) HanpaBjieHira ffsyx nyHKOB CBH H3JiyHemra nofl He6ojn>nra- 
mh yrjiaMH k noBepxHocra no/yiOEoai, npH 3tom nepe^aiomyio jikhjuo i^jieco- 
o6pa3Ho flononHHTB flejnrreneM oflHoro BOjmoBoro nynxa Ha flBa nyHKa, koto- 
Pbih Heo6xoflHMO ycTaHOBHTB Ha Buxo^e ynoMHHy*roro CBepxpa3MepHoro boji- 
HOBOfla Kpyrjioro ceneHHJi. 

B TpCTBCM HacraoM cjiynae KBa3HOnTHHeCKyK> 3neKTpoAHHaMHHecKyio 
CHCTeMy ixenecoo6pa3Ho bbotojihhtb b BHfle flByx 3epKaji, pacnojioaceHHBix no 
pa3HBie CTopoHLi OTHOCHTejiBHO oSnacTH (JjopMHpoBamra nJia3MLI H yCTaHOB- 
neHHLix c B03M0DKH0CTBK) HanpaBJiemra BOJiHOBBix ityHKOB HaBCTpeny #pyr 
flpyry, npH 3TOM o,d;ho H3 3epKaji n;ejiecoo6pa3Ho ycTaHOBHTB c bo3Mo>khoctbio 
riepeMememui Bnepe,n;-Ha3a# napajuienBHO caMOMy ce6e Ha paccToamiH ± V 4 , 
r^e A,- flMHa bojihbi CBH H3JiyneHHH, a nepe^aiomyio jihhhio HeoSxoflHMo 
AonojiHHTB flejiHTejieM oflHoro BOjraoBoro nyHKa Ha #Ba nynxa, KOTopBin ycrra- 
HOBJieH Ha BLixo^e ynoMflHy-roro CBepxpa3MepHoro BOjmoBOfla Kpyrjioro cene- 

HH5L 

B HeTBepTOM HacraoM cjiynae H3roTOBJieHira nna3MeHHoro peaKTOpa 

B03M05KHO B HIDKHeH HaCTH peaKUHOHHOH KaMepBi pacnOJIOECHTB flH3JieKTpHHe- 

CKoe okho pjia BBO^a CBH rajiyneHiw, a HanpoTHB oKHa b BepxHefi nacTH Ka- 
MepBi u;ejiecoo6pa3HO ycTaHOBHTB noAJio^ocy, npH 3tom KBa3HonTHHecKyio 
3ineKTpOAmiaMHqecKyio CHCTeMy Heo6xoflHMo bbihojihhtb b Bime o^Horo 3ep- 
Kajia, pacnojioEceHHoro CHapy^cn me ynoMjmyTOH peaieimoHHOH KaMepBi h 
ycTaHOBJieHHoro c bo3mo5khoctbio HanpaBJierora nyHKa CBH H3JiyHeHira BBepx 
nepneHAHKyjMpHO noBepxHocra nofljioacKH. 

B miTOM HacraoM cjiynae BBmojraeHiw njia3MeHHoro peaicropa KBa3Hon- 
THHecKaa 3neKTpoAHHaMHHecK£La cncTeMa mo^cct 6bitb BBmojiHeHa b BH^e or- 
Horo 3epKana, ycTaHOBJieHHoro c bo3mo>khoctbk) HanpaBJiemra irynca CBH H3- 
jiyneHHH no HopMajra k noBepxHocra no,zuio)KKH hjih no# He6ojiBmHM yraoM k 
HopMajni, a BHyrpB peaKnnoHHofi KaMepBi bo3m6hcho BBeflemie pa#Honpo3pan- 
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hoh oxjia^CAaeMOH ctchkh, BBmojmeHHOH b Bime pemenaa H3 tohkhx MeTajura- 
necKHX oxjiaaeflaeivnjx Tpy6oK hjih CTep^cHen h ycTaHOBJieHHOH napajuiejiBHO 
noAJio^ace Ha paccToaHHH ot Hee 6ojn>me V 2 . 

B mecTOM nacTHOM cjiynae roroTOBJiemra iuia3MeHHoro peaicropa KBa3H- 
5 onTHHecKyio aneKTpo^HHaMHHecKyio cHCTeMy ijejiecoo6pa3HO bbhiojihhtb b 
Bime 3epKajia h onniHecKH CB*3aHHoro c Hen KBa3HoirrHHecKoro pe30HaTopa c 
njiocKonapajinejiBHBiMH 3epKajiaMH, ycTanoBJiemiLiMH Ha pacc/roamm KparaoM 
V 2 , npn 3tom oaho H3 3epKan pe30HaTopa npeflcraBJieT co6oh nofljio^acy Ha ee 
flepacarejie, a apyroe 3epKajio MoaceT 6bitb BBinojraeHo b Bime nepnoAHHecKOH 

10 pemeiKH H3 tohkhx MeTajumnecKHX Tpy6oK hjih cTepacHefi, npnneM nepnoa 
peineTKH Mem>me X. 

B ce^BMOM HacraoM cjiynae H3roTOBJieHHa njia3MeHHoro peaKTopa chc- 
TeMa HanycKa ra30B0H CMecH b peaioiHOHHyio KaMepy b o6jiacTb (|>opMHpoBa- 
hh* njia3MLi MO^ceT 6bitb BBmojraeHa b bh^c MeTajiJinnecKoro Borayroro 3Kpa- 

15 Ha c noflBOAanjeH Tpy6Kofi b ueHTpajiBHOH Hacra, pacnojioaceHHoro Ha# #ep~ 
»caTejieM nofljio)KKH Ha peryjrapyeMOM paccTOsiHHH, a CHCTCMa OTKaHKH ra3a 
Mo^ceT 6bitb BBinojiHeHa b BH#e Ha6opa OTBepcTHH b flepacarejie no/yioaeKH, 
CHa6)KeHHOM HeKOTOpBiM oGbSmom ajm OTKanKH CMecH ra30B 5 b kotopom pac- 
noucttKeHa cHCTeivia Bo,a#Horo oxjia)K#eHHfl BepxHen nacTH flepacaTejra noflJioaK- 

20 KH. 

B bocbmom nacxHOM cjiyqae H3roTOBJieHH5i njia3MeHHoro peaKTOpa chc- 
TeMy HanycKa BBiSpaHHOH ra30BOH CMecn u;ejiecoo6pa3HO cobmccthtb c pe- 

HieTKOH H3 TOHKHX MeTajDIHHeCKHX OXJiaHCflaeMBIX ipy60K, a CHCTeMa OTKaHKH 

ra3a moecct 6bitb BBmojraeHa b BHfle Ha6opa OTBepcTHH b flep^Karejie iioajiohc- 

25 KH, CHa6^CeHHOM HeKOTOpBiM oG^SmOM flJM OTKaHHBaeMOH CMeCH ra30B, B KO- 

TopoM pacnojio^ceHa CHCTeMa BO,n#Horo oxjia^cfleHHH BepxHeii nacra #ep)KaTe- 

JM nOflJIOECKH. 

TexHHHecKHH pe3yjn>TaT- yBejraneHHe CKopocra ocaaweirafl anMa3HOH 
nJiemcH H3 ra30Bofi 4>a3Bi b mia3Me CBH pa3psma npH xopomeM KanecTBe mieH- 
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kh - b pa3pa6oTaHHMx cnoco6e h ycrpoficTBe flocniraeTC^ 3a chct Toro, hto, 
KaK ycTaHOBJieHO aBTopaMH, npn noBBnneHHH nacroTBi CBH nojra noBBnnaerc* 

KOHIjeHTp aURa 3JieiCTpOHOB N e B IIJia3Me, HTO II03BOJM6T yBeJIHHHTB CKOpOCTB 

aKTHBai(HH ra30BOH cMecH, T.e. ckopoctb o6pa30BaHHH aTOMapHoro BOflopofla h 

5 ApyTHX XHMHHeCKH aKTHBHBIX paflHKaJIOB, a 3TO B CBOIO OHepe^B npHBOflHT K 

yBejiHHeHmo CKOpocra ocaacaeHHa ajiMa3HOH iuiemcH. JJpu 3tom noBBimemie 
nacTOTBi CBH hojm h HcnojiB30BaHHe npneMOB KBa3HoirrciKH no3BOjraeT 
ynpaBJMTB pa3MepaMH oflHOpoflHOH nna3MBi Ha# iioajiotkkoh, hto b cboio one- 
peflB oSecneHHBaeT oflHopoAHOCTB oca^aeMOH iuiShkh Ha Sojibihoh njioma^H. 
10 BjiiMHHe noBBimeHira nacTOTBi CBH nojw Ha ckopoctb ocaECflemra aji- 

Ma3HOH njieHKH b MPACVD peaicrope moecho o6*bhchhtb cneayiomHM o6pa- 

30M. 

B MPACVD peaicropax ckopoctb pocTa ajiMa3HBix ruieHOK onpeflejraeT- 
ca BejiHHHHOH KOHijetrrpaijiiH yrjiepoflcoflepacanjHX pa^HicajioB h aTOMOB boao- 

is pofla okojio mwioaacH (Goodwin D.G., J.E.Butler, in Handbook of industrial 
diamonds and diamond films, Eds. M.Prelas, G.Popovici, L.K.Bigelow, New 
York: Marcel Dekker Inc. USA, 1998, p.527-581). B 6ojn>mHHCTBe cymecr- 
Byiomux MPACVD peaicropoB ochobhbim KaHajiOM flHcconjiaiiHH MOJieKyji bo- 
flopoAa Aa>Ke npH bbicokhx TeivmepaTypax ra3a (T g ~ 3000-3500°K) HBjraeTCfl 

20 AHccoijHartira 3JieicrpoHHBiM yflapoM (MaHKejieBHH K).A., PaxHMOB A.T., Cye- 
thh H.B. OH3mca njia3MBi, 1995, t.21,J\T°10, c.921-927). riosTOMy CTeneHB ahc- 
coipiaujiH MoneKyn Bo^opofla 3aBHCHT ot bcjihhhhbi 3JieicrpoHHOH KOHii;eHTpa- 
u;hh N e b njia3Me. BejniHHHa N e b mia3Me, noflflepHCHBaeMOH CB 1 ! nojieM b pe- 
aicropax pe30HaHCHoro Traia, B03pacTaeT ,n;o BejraHHHBi, npH KOTopofi HanHHaeT 

25 npOflBJMTBCJI HeJIHHeHHBIH 3(|)(J>eKT CKHHHpOBaHHfl 3JieKTpOMaTHHTHOrO nOJM. 

IIo3TOMy xapaKTepHBift pa3Mep mia3MBi Ha^ noflJioaaeofi b peaicrope npHMepHO 
paBeH rjiySime ckhh-cjios 8. IIpH oSbihho HcnonB3yeMBix napaMeTpax b 
MPACVD peaKTopax (TeMneparype ra3a T g ~ 3000-3 500°K, 3aBHC*meH ot 
yaejiBHOH MomHocTH, noraomaeMOH b iuia3Me, h HanajiBHOM flaBJieinra ra30BOH 
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CMecH 50-200 Top) idiothoctb ra3a okojio noAJioEoaa cooTBeTCTByeT MHHHMy- 
My KpHBOH riameHa jjjw no/mepacaHHH HenpepBiBHoro CBH pa3p*ma ( BHxapeB 
A.JL h pp., OH3HKa njia3MBi, 1987, t.13, Ns9, c.l 124-1 130), npH KOTopofi nac- 

TOTa CTOJIKHOBeHHH 3JieKTpOHOB V IIOpflAKa KpyrOBOH HaCTOTBI HOJM CO. B 3THX 

5 ycnoBirax rjiy6HHa ckhh-cjio* 5 npHMepHO paBHa 

5 * 2 (c/co) (N co /N e ) [(co 2 + v 2 )/ cov], 
rpe Nco = mco /47ie - KpHTHHecKaa KOHLtempaipra, co =2nf KpyroBaa nacTOTa 
nojw, v - nacTOTa ctojikhobchhh 3jicktpohob c HefiTpajiBHMMH qaciHij;aMH 5 m h 
$ - Macca h 3apjm 3JieicipoHa, cooTBeTCTBeHHO. npH $HKCHpoBaHHoft rjiy6HHe 

10 ckhh-cjio* (HanpHMep, ajm peaicropoB pe30HaHCHoro THna 3Ta sejiHHHHa no- 
piiflKa 1 cm) 8= 8 0 , H3 npHBe^cHHoro BBime cooTHomeraw ajbi 8 nonynaeM, hto 
BejiHHHHa 3JieicipoHHOH KomjeHTpaijHH N e b iuia3Me nponopuHOHanBHa nacTOTe 
CB 1 ! H3JiyHeHHH 

N e oc Npo (c/8 0 co) [(co 2 + v 2 )/ cov] oc co. 

15 ri03TOMy BeJIHHHHa 3JieKTpOHHOH KOHIteHTpaiJHH N e H, COOTB6TCTB6HHO, CTe- 

neHB flHccouHaiiHH MOJieKyjMpHoro Bo^opofla b HepaBHOBecHOH njia3Me 
MPACVD peaKTopa noBBimaeTca npH yBejnraeHHH nacroTBi CBH H3JiyHemDi. 

flonojraHTejiBHBra TexHHnecKHH pe3yjn>TaT- noBBinieHHe iuiomaflH oca3K- 
AaeMoii ajiMa3HOH roiemcH npH coxpaHemra ee OAHopoflHOcra - o6ecneHHBaeT- 
20 csl pa3pa6oTaHHOH KOHCTpyKUHeS njia3MeHHoro peaicropa 3a ch§t (^opMHpoBa- 
hhh nonapHo nepeceicaiontHXCfl bojihobbdc nyHKOB, HanpHMep, neTBipex nonap- 
ho nepeceKaioiiiHXCH KorepeHTHBix nyHKOB. 

KpaTKoe onncaHHe (^rayp nepTeaceH 
Ha <j)Hr.l cxeMaTHHHO b pa3pe3e npeacTaBJieHa 6jioK-cxeMa pa3pa6oTaH- 
25 Horo iuia3MeHHoro peaicropa, peajiH3yK)mero pa3pa6oTaHHBra cnoco6. 

. Ha <Jnn\2 npeacTaBJieHa b pa3pe3e 6jioK-cxeMa njia3MeHHoro peaKTopa c 
KBa3HonTHHecKOH 3JieKTpoflHHaMHHecKOH chctcmoh, oGecneHHBaionjeH (|>op- 
MHpOBaHHe njia3MeHHoro cjioh b6jih3h iioajioeckh b o6jiac*ra nepeceneHira ne- 
TBipex bojihobbdc nyHKOB. 
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Ha <£ht.3 npeflcraBjieHa b pa3pe3e 6jioK-cxeMa iuia3MeHHoro peaicropa c 
KBa3HonTHHecKOH 3JieicrpoflHHaMHHecKOH chctcmoh, o6ecneHHBaiomeH (J)op- 
MHpoBaHHe njia3MeHHoro cjioh b6jih3H noflnoaacH b RByx nepeceKaionpixcH 
BOjmoBBix nyHKax. 

5 Ha 4>ht.4 npe^cTaBJieHa b pa3pe3e 6noK-cxeivia iuia3MeHHoro peaicropa c 

KBa3HonTHHecKOH 3JieKTpoAHHaMHHecKofi CHCTeMOH, o6ecneHHBaioiri;eH <|>op- 
MHpOBaHHe nna3MeHHoro cjioh b6jih3H no^JiOHCKH b AByx BCTpeHHBix bojihobmx 
ny^ncax. 

Ha npeflCTaBJieHa b pa3pe3e 6jioK-cxeMa iuia3MeHHoro peaicropa c 

10 KBa3HonTHHecKOH 3JieKTpoAHHaMHHecKOH CHCTeMOH, o6ecneHHBaiomeH (J)0p- 
MHpoBaHHe iuia3MeHHoro cjioji b6jih3h noAJio^ock b OTpaaKaiomeMca bojihobom 
riyHKe. 

Ha 4>ht.6 npe^CTaBJieHa b pa3pe3e 6jioK-cxeMa iuia3MeHHoro peaicropa c 
KBa3Ho'nTHHecKOH 3JieicrpoAHHaMHHecKOH CHCTeMOH, HMeiomen npo3paHHyio 
is ajm CBH H3Jiyneinw nepnoAHHecKyio peine-ncy. 

Ha 4>hi\7 npeflcraBJieH b pa3pe3e #epacaTejn> noflJio>KKH c cncreMaMH ox- 
jiaacflemra, HanycKa h OTKaHKH ra3a fljra njia3MeHHi>ix peaicropOB, onncaHH&ix b 
n.8,9,10 ^opMyjiH H3o6peTeHira. 

Ha 4>m\8 npe^cTaBneH flepacarejiB noflJioacKH c CHcreMaMH oxjiaamemra, 
20 HanycKa h oncaHKH ra3a fljra nna3MeHHoro peaKTOpa, oiracaHHoro b n.12 h 13 
(popMyjcbi H3o6peTeHH)i. 

BapnaHTbi ocymecTBjieHHH H3o6peTeHH5i 
KoHCTpyianiw iuia3MeHHoro peaicropa, npeflCTaBJieimaa Ha <|>Hr.l, co- 
Aep^cHT peaKijjioHHyio KaMepy 1 ajdi ra30BOH CMecn c ycTaHOBJieHHOH b Hen 
25 noAJioacKOH 2 rjix ocaacflerora ajiMa3HOH iuieHKH 3. nofljioacica 2 pacnojioaceHa 
Ha flepacaTejie 4 noflJioacKH. Hctohhhkom CBH H3JiyHeinra cjiyaeHT CBH reHe- 
paiop 5, coeflHHeHHBiH c nepeaaiomeii JiHHHeft 6, OKaHHHBaiomeHCH KBa3Hon- 

THHeCKOH 3JieKTpOAHHaMHHeCKOH CHCTeMOH 7. KBa3HOIITHHeCKa5I 3JieKTpOAH- 

HaMHHecKaa CHCTeMa 7 coctoht H3 hcckojibkhx MeTajunraecKHX 3epicaji 5 koto- 



WO 2004/029325 




T/RU2003/000410 



13 

ptie yCTaHOBJieHBI C B03M03KHOCTBK) (J)OpMHpOBaHHH CTOHHefi CBH BOJIHBI B 

o6nacra 8 co3flamra mia3MBi b6jih3H nofljioaoai 2. PeaKUHOHHaa KaMepa 1 
CHaS^ceHa chctcmoh Hanyciea 9 ra30BOH CMecH h chctcmoh OTKaHKH 10 ra3a 
fljM noflflepEcamui TpeSyeMoro aaBJiemra h ckopocth ra30Boro noTOKa pa6oneH 

5 oMecH b KaMepe 1. B KanecTBe peaiaiHOHHOH KaMepBi 1 MoaceT 6bitb hciiojib30- 
BaHa, KaK h b ycrpoficTBe-npOTOTHne, npo3paHHaa KBapijeBaa KOJi6a. B Kanecr- 
Be HCTOHHmca 5 HSJiynemra MoaceT 6bitb ncnojn>30BaH rapoTpoH. 

B nepBOM nacTHOM cnynae H3roTOBjieHira iuia3MeHHoro peaicropa, npe#- 
CTaBjieHHOM Ha cjmr.2, nepeflaiomaa JIhhhh 6 coctoht H3 CBepxpa3MepHoro 

10 BOjraoBOfla 14 Kpyrjioro ceneinM, CHa6aceHHoro ^ejnrrejieM 15 BonHOBoro nyn- 

Ka, KOTOpBIH OIITHHeCKH CB£3aH C KOMIDieKTOM HCTBIpCX IIJIOCKHX 3epKaJI 11, 

Kaamoe H3 kotopbdc b cbok> onepe^B onTiraecKH CBH3aHO c o^hhm BorayTBiM 
MeTajuiHHecKHM 3epKajioM H3 KOMiuieicra neTBipex 3epKan 12. KBa3HOirniHe- 
GKaa aneKTpoflimaMiraecKaa CHCTeMa 7 coctoht H3 neTBipex MeTajuinnecKHx 
15 BorHyiBix 3epKaji 13. Bojihoboa 14 nepeflaromefi jihhhh 6 BBmojmeH c ro(|>pH- 

pOBaHHOH BHyTpeHHefi nOBepXHOCTBK). BoJIHOBOfl 14 OAHHM KOHIJOM OIITHHe- 

ckh CBH3aH c CBH reHepaTOpOM 5, a flpyrHM kohijom coeflimeH c flejiHTejieM 
15 BOJiHOBoro nyHKa Ha neTBipe nyHKa. ^ejnrrejiB 15 BBmojiHeH b BH^e CBepx- 
pa3MepHoro KBaflparaoro BOjiHOBOfla, pa6oTa KOToporo ocHOBaHa Ha 3(|><|>eKTe 

20 MyjiBTHiuiHKai^HH H3o6pa)KeHHH npH pacnpocTpaHeHHH 3JieicrpoMarHHTHOH 
bojihbi (G.G.Denisov, S.V.Kuzikov , in Strong microwaves in plasmas, Ed. 
A.G.Litvak, N.Novgorod: IAP, 2000, v.2, p.960-966). 3epKajia 11,12 h 13 mo- 
iyr 6bitb pacnojioaceHBi KaK BHyrpn peaiojHOHHOH KaMepBi 1 (KaK noKa3aHo Ha 
4>nr.2), TaK h CHapyacH peaKrqaoHHOH KaMepBi 1 (KaK noKa3aHO Ha (Jnar.l). Bbi- 

25 xofl CBH reHepaTopa 5 MoaceT 6bitb oniUHecKH CB*i3aH HenocpeflCTBemio c 
BonHOBOflOM 14 Kpyrnoro ceneHM (KaK noKa3aHo Ha <J)ht.1), a Mo^ceT 6bitb on- 
THHecKH CB«3aH c hhm nocpeflCTBOM flononmrrejiBHoro 3epKajia 16. 3epKajia 13, 
o6pa3yiomHe KBa3HonTKraecKyio 3JieKTpoflimaMHHecKyK) cHCTeMy 7, ycTaHOB- 
jieHBi c B03M03KHOCTBK) HanpaBJieHH& CB*! H3JiyneHHH 17 b BHfle neTBipex no- 
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napHO nepeceKaionmxcfl bojihobbix nyHKOB b o6jiacn> 8 4>opMHpOBainra nna3- 

MH B6JIH3H nOflJIOEOCH 2 (cm. bha A Ha <J>HT.2). 

CHCTeMa HanycKa 9 b peaiamoHHyio KaMepy 1 ra30Boii civiecH, coflep»ca- 
men no KpaimeH Mepe Bo#opo# h yrjieBOflopoa h CHCTeMa OTKaHKH 10 ra3a rjix 
s nozwep^caHHH Tpe6yeMoro flaBJiemra pa6oneH cmcch Moryr 6bitb bbhiojihchbi 
no-pa3HOMy, HanpHMep, TaK KaK noKa3aHo Ha 4>ht.7. CncTeMa HanycKa 9 bbi- 
nojmeHa b BHfle MeTajumnecKoro Borayroro 3KpaHa 18 c noppojvnneft ipyGKOH 
19 b ijeHTpanLHOH ero Hacra. CncTeivia OTKa^ncH 10 ra3a BBinojraeHa b BH^e Ha- 
6opa OTBepcTHH 20 b flepacaTejie 4 nofljioaaen 2, npH 3tom flepacaTejiB 4 CHa6- 
10 men HeKOTOpBiM o6"BeMOM ajm OTKa^HBaeMoft civiecH ra30B, b kotopom pacno- 
jioaceHa CHCTeMa bo^shoto oxjiaEeflemra 21 toh nacra #ep»caTejw 4, KOTopas 

KOHTaKTHpyeT C nOflJIOHCKOH 2. 

Bo BTopoM HacraoM cjiynae H3roTOBJieHHH nna3MeHHoro peaicropa, 
npe^cTaBJieHHOM Ha <|>Hr.3, nepeaaiomaa jihhim 6 npe^cTaBJiaeT co6ofi, KaK h b 

15 npe^iflymeM cjiynae, bojihoboa 14 Kpyrjioro ceHeHira, CHaSaceHHBm flemrre- 
JieM 15 BOJiHOBoro nynca, KOTOpBifi onraHecKH CBH3aH c flByM* idiockhmh Me- 
TajiJiHHecKHMH 3epKajiaMH 11, KaECfloe H3 kotopbdc b cboio onepe^B OnTHHeCKH 
CBK3aHp c oflHHM BorayTBiM MeTajuiHHecKHM 3epKajioM H3 KOMnjieicra flByx 
3epKaji 12. KBa3HonTHHecKaH 3JieKTpoflHHaMHHecKaa CHCTCMa 7 coctoht H3 

20 flByx BorHyrBix MerajuraHecKHX 3epKaji 13. npH stom bojihobo;* 14 bbhiojihch c 
ro4>pHpoBaHHofi BHyrpeHHen noBepxHocTBK). B stom HacmoM cjiysae H3roTOB- 
jiemra iuia3MeHHoro peaicropa flejnrrejiB 15 bojihoboto nyqKa Ha jspa, nyHKa bbi- 
nojmeH b BHfle CBepxpa3MepHoro npHMoyrojiBHoro BOJiHOBOAa, pa6oTa KOTopo- 
ro ocHOBaHa Ha 3<J)<|>eKTe MyjiBTHnjimcauMH H3o6pa>KeHHH npH pacnpoeipaHe- 

25 hhh 3JieKTpOMarmiTHOH bojihbi. 3epKajia 1 1,12 h 13 Moryr 6bitb pacnonoaceHBi 
KaK BHyrpH peaKijHOHHoft KaMepBi 1 (KaK noKa3aHO Ha (J)Hr. 2), TaK h CHapyaoi 
peaiamoHHOH KaMepBi 1 (KaK noKa3aHO Ha 4>hi\1). £ B a 3epKajia 13, o6pa3yio- 
npie KBa3HonTHHecKyio 3JieKTpOAHHaMHHecKyio CHCTeiviy 7, ycTaHOBJiem>i c 
bo3Mohchoctbk> HanpaBJiemra H3JiyHemra b BH^e pjayx nepeceKaiomnxca boji- 
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HOBBDC IiyHKOB B o6jiaCTB 8 <j}OpMBpOBaHHfl nJia3MBI B6JIH3H nOflJIO^CKH 2 (cm. 

BHfl A Ha (|>m\3). CHCTeMa HanycKa 9 ra30Bofi CMecH b peaiajHOHHyio KaMepy 1 
h CHCTeMa oncaHKH 10 ra3a BBmojmeHa, KaK h b npe^BmymeM nacTHOM cnynae, 
KaK noKa3aHO Ha <|>Hr.7. 

5 B TpeTteM nacTHOM cjiynae H3roTOBJiemM iuia3MeHHoro peaicropa, npefl- 

CTaBJieHHOM na 4>ht. 4, nepeflaiomaa jihhhh 6 coctoht, KaK h b npeflBiflynpix 
cjiyna^x, H3 CBepxpa3MepHoro BOJiHOBo^a 14 Kpyrnoro ceneHira, CHaGaceHHoro 
flenHTejieM 15 bojihoboix) nynea, KOTOpBm orcraHecKH CB^3aH c KOMiuieKTOM 
AByx njiocKHx 3epKaji 11, Kaayjoe H3 kotopbdc b cboio onepe^B onnnecKH cbh- 

io 3aHO c oflHHM BorayTBiM MeTajiJiHHecKHM 3epKajioM H3 KOMiuieicra flByx 3epKan 
12. KBa3HonTHHecKan 3JieKTpoAHHaMHHecKaa CHCTeMa 7 coctoht H3 ffsyx Me- 
TaJunraecKHX BorHyTBix 3epKan 13, KOTOpBie ycTaHOBjieHBi c bo3mo)khoctbio 
HanpaBJieHHH H3JiyHeHiM 17 b BHfle ffsyx BCTpeHHBix bojihobbdc nyHKOB b 06- 

JiaCTB 8 (^OpMHpOBamM IUia3MBI B6JIH3H nOflJIO^OCH 2 ( CM. BHfl A Ha <£hi\4). 

is fljDi o6ecneneHHa oahopoahocth HaHecemra ajiMa3HOH njiemcH 3 Ha nofljioaacy 
2 oflHo H3 3epKaji 13 ycTaHOBJieHO c bo3M03khoctbk> nepeMemeHira Bnepefl- 
Ha3aA napaJUiejiBHO caMOMy ce6e Ha paccToamie ± x / 4 , r#e X- .zyiHHa bojihbi 
CBH H3JiyHeHHH. 3epKajia 11,12 h 13, KaK h b npeABwynpix nacTHBix cjiynaax, 
Moryr 6bitb pacnojioaceHBi KaK BHyrpH peaiopiOHHOH KaMepBi 1, TaK h CHapy- 

20 5KH. 
f 

B neTBepTOM nacTHOM cjiynae H3roTOBJieHHH nna3MeHHoro peaicropa, 
npeflCTaBneHHOM Ha <|>Hr.5, peaKijHOHHaa KaMepa 1 pacnojioaceHa BepraKajiBHO 

H HHDKH5M ee HaCTB CHa6)KeHa flH3JieKTpHHeCKHM OKHOM 22 BBOfla CBH H3- 

jiyneHHH 17, npH stom BHyTpn KaMepBi 1 b BepxHefi ee nacra ycraHOBJieHa 
25 nofljiofloca 2 Ha Aep:acaTejie 4. KBa3HonTHnecKaa 3JieicipoflHHaMHHecKaji cncTe- 
Ma 7 BBmojmeHa b stom cjiyqae b BHfle o^Horo 3epKana 13, pacnojio^ceHHoro 
CHapyacH miace KaMepBi 1 h ycTaHOBjiemioro c bo3m03khoctbk> HanpaBJiemra 
nyHKa CBH H3JiyneHHH 17 BBepx, nepneHflHKyjrapHO noBepxHocra noflJio^ocH 
2. CHCTeMa HanycKa 9 b peaiamoHHyio KaMepy 1 ra30BOH CMecH b 3tom cjiynae 
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BtinojraeHa b Bime hcckojibkhx Tpy6oK 23. JJjm noflflep^camM Tpe6yeMoro 
flaBJieHHH paSoHeii CMecH b KanecrBe chctcmbi otkehkh 10 ra3a Hcnojn>30BaHa 
xpy6Ka 24. TeMnepaTypH&ra pe^cmvi hoajioeckh 2 o6ecneHHBaeTca c noMom&io 
chctcmbi BOflHHoro oxjiaHCflemra 21, KaK b npeAMflynpix nacTHBix cjiynaax bbi- 
5 nojraemra ycTpoftcTBa. 

B imtom nacTHOM cjiyqae H3roTOBJieHH>i njia3MeHHoro peaicropa, npea- 
CTaBJieHHOM Ha (J>ht.6, nepeflaiomafl jihhha 6 coctoht H3 CBepxpa3MepHoro 
BOjraoBOfla 14 Kpyrnoro ceHemra, bbixoa KOToporo onTHHecKH CB^3aH nocpefl- 
ctbom MeTajuranecKoro Borayroro 3epKajia 12 c KBa3HonTHHecKofi 3JieKTpoflH- 

10 HaMHHecKOH chctcmoh 7, BBinojffleHHOH b 3tom cnynae b Bime OflHOTO MeTaji- 
jiiraecKoro BorHyroro 3epKana 13, ycTaHOBjieHHoro c bo3moechoctbio HanpaB- 
jieHiM nyHKa CBH H3JiyHeHHa 17 no HopMajra k noBepxHOCTH nofljioaacH 2 hjih 
nofl hc6ojilhihm ynioM k HopMajra. IIpH stom BHyipB peaKUjioHHOH KaMepti 1 
BBeaeHa paflHonpo3paHHaa oxjiaacflaeMaa CTemca, BBinojmeHHafl b BH#e nepno- 

15 flHHecKOH peineTKH 25 H3 tohkhx MeTannHHecKHX oxjia^cflaeMBix TpySoK hjih 
CTep^cHefi 26 h ycTaHOBJieHHan napajuiejiBHO noflJio^cKe 2 Ha paccToaHHH ot 
Hee 6ojiBme x / 2 .CncTeivia Hanycxa 9 ra30BOH CMecH b rbxteloPl KOHCTpyiajHH h 
CHCTCMa cncaHKH 10 npeflCTaBJieHBi Ha <|)Hr.8. CncTeMa HanycKa 9 coctoht H3 
nojn>ix oxjia^aeMBix ipy6oK 26 nepHO#HHecKOH pemencH 25. JSjix noAflepaca- 

20 hhh TpeSyeMoro a^bjichhh b peaioiHOHHOH KaMepe 1 b AHana30He 50-:-300 
Topp cHcreMa OTKa x iKSi 10 ra3a BBmojraeHa b BH^e HaGopa OTBepcTHH 20 b 
flepEcarejie 4 noflJio^KKH 2. TeMneparypHBiH pokhm noflJio^ocH 2 o6ecneHHBa- 
eTca c noMomBK) chctcmbi BOfljmoro oxjia^yteHHH 21. 

B mecTOM HacraoM cjiynae H3roTOBJieHiui njia3MeHHoro peaicropa, Taiojce 

25 npe^cTaBJieHHOM Ha (j)Hr.6, nepe^aiomaa jihhhh 6 h KBa3HonTHHecKaa aneKTpo- 
AHHaMHHecKaH CHCTeMa 7 BBinojmeHBi, KaK h b npeflBiflynjeM cjiynae. PenieTKa 
25, BBeAemiaa BHyrpB peaKijHOHHOH KaMepBi 1 h pacnojioa&ceHHaa b stom nacT- 
hom cjiyqae H3roTOBJieHira Ha paccToaHHH ot noflJioaocH 2 KparaoM V 2 , BMecTe 
c nofljioaocoH 2 o6pa3yiOT KBa3HonTHHecKHH pe30HaT0p c miocKonapajuiejiB- 
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hhmh 3epKajiaMH, HMeionpiH pe30HaHC Ha nacTOTe H3JiyneHH5i CBH reHepaTopa 
5. 

CHCTeMa HanycKa 9 ra30Bofi cmcch h CHCTeMa o-ncaHKH 10 ra3a Bbmoji- 
HeHBi b flaHHOH KOHCTpyKE(HH aHajiorHHHO npeflBmymeMy nacTHOMy cjiynaio, 

5 KaK noKa3aHO Ha <|>Hr.8. 

B KOHKpeTHOM npHMepe peajm3aujra pa3pa6oTaHHBix cnoco6a h ycTpon- 
CTBa (njia3MeHHoro peaicropa) b KanecTBe peaicujioHHOH KaMepw 1 Hcnojn»30Ba- 
Ha KBapueBaa KOJi6a, BBmycieaeMaa ctckojibiibim 3aBOAOM 
HM.O^.^ep^ECHHCKoro ropo^a rycb-XpycTajiLHBift. B leanecTBe CBH reHepa- 

10 Topa 5 Hcnojn>30BaH rHpoTpoH c nacTOTofi CBH H3JiyneHiM 30 rTij h MomHO- 
ctbio flo 10 kBt, BtinycKaeMBiH Hlin 'Thkom" ropo,n;a H. HoBropofla, B icane- 
CTBe nepeflaiomefi jihhhh 6 HcnojiB30BaH CBepxpa3MepHBiH bojihoboa 14 Kpyr- 
jioro ce^eHHH c ro^pHpoBaHHoii BHyipeHHeH noBepxHOCTBio, CHa6«eHHBiH #e- 
jprrejieM 15 BOjmoBoro nyroa, H3roTOBJieHHBie b HTIO PAH ropofla H. HoBro- 

15 po^a: JIflx peajiH3aipra pa3pa6oTaHHoro cnoco6a Hcnojn>30BaHa KOHCTpyicijira 
njia3MeHHoro peaicropa c KBa3HonTHHecKHM pe30HaTopoM, npeflCTaBJieHHaa Ha 
4>ht.6. 

Pa3pa6 OTaHHBifi bbicokockopocthoh cnoco6 oca^emw ajiMa3HBix mie- 
hok H3 ra30Boft <|>a3Bi b mia3Me CBH pa3p*ma peajiH3yioT cne^yiomiiM o6pa30M 

20 (CM. (j>HT.l). 

JIimeHHO nojMpH30BaHHoe CBH H3Jiyqemie 17 c nonepeHHBiM pacnpe- 
AeneHHeM hhtchchbhocth b Bime pacnpeflejiemia Taycca ot CBH reHepaTopa 5 
q nacTOTOH f , MHoro 6ojiBmeH o6bihho HcnojiB3yeMOH nacTOTBi 2,45 ITu, Ha- 
npHMep 30 ITX HanpaBJunoT Ha bxoa nepe^aiomeH jihhhh 6. C BBixo#a nepe- 
25 flaiomefi jihhhh 6 ero HanpaBJisnoT Ha KBa3HoirrHHecKyio 3JieKTpoAHHaMHHe- 
CKyio CHCTeMy 7, nocpe^cTBOM KOTopog H3JiyHeirae 17 HanpaBJiaioT b peaiojH- 
oHHyio KaMepy 1, coflepacamyio no KpamieH Mepe Bo^opofl h yrjieBOflopofl. C 

nOMOIUBIO KBa3HOIITHHeCKOH 3HeKTpOAHHaMHHeCKOH CHCTeMBI 7 B BBlGpaHHOH 

o6jiacTH 8 peaKUHOHHOH KaMepBi 1 (^opivrapyioT CTOOTyio CBH BOJmy, b nyn- 



WO 2004/029325 




!TYRU2003/000410 



18 

hocmx KOTopofi reHepnpyiOT h noflflep^ECHBaiOT njia3MeHm>ie cjioh, t.c nojiy- 
naioT ycroHHHByio HepaBHOBecHyio iuia3My. 3a chSt HcnojiB30BaHH5i CBH H3- 
jiyneHiM c nacTOToft f, MHoro 6ojn>meH o6bihho HcnojiB3yeMOH nacTOTBi 2,45 
ITh;, nojiyneHHaa b oGjiacra 8 ruia3Ma HMeeT 6onee BBicoKyio KOHU.einpau.HK) 

5 ajieicrpoHOB, o6pa3yex 6onee BBicoKyio iuiothoctb yrjiepoflcoaepacaniKX pa#H- 
KajioB h aTOMapHoro BOflopo^a h o6ecneHHBaeT TeM caMBiM 6ojiee BBicoKyio 
ckopoctb pocTa ajiMa3HOH iuiShkh, H6M b cnoco6e-npoTOTHne, HcnonB3yiomeM 
H3JiyHeHne c nacTOTOH 2,45 TTn. noBBimemie nacTOTBi f no3BOJM6T Taioiee hc- 
nojiB30BaTB npneMLi KBa3HonTHKH h ynpaaiMTB pa3MepaMH o#Hopo,zjHOH njia3- 

10 mbi nan noAJioacKOH 2, hto b cbok) onepe^B o6ecneHHBaeT oflHopoflpocTB oca- 
^c^aeMOH iuiShkh, T.e. no3BOjraeT peniHTB nocTaBJieHHyio 3a#aHy. 

rDia3MeHHBiH peaicrop, npeflCTaBJieHHBra Ha 4>ht.2 h no3BOJimomHH pea- 
jra30BaTB cnoco6 no n.3, pa6oTaeT cjieflyiomjiM o6pa30M. 

JIimeHHO nojMpH30BaHHoe CBH mjiyneime 17 c nonepeHHBiM pacnpe^e- 

15 neHHeM HHTeHCHBHOcra b BHAe pacnpeAenemui Taycca ot CBH reHepaiopa 5 c 
nacTOTOH 30 ITn nocpeflCTBOM 3epKana 16 HanpaBJunoT Ha bxoa CBepxpa3Mep- 
Horo BOJfflOBOfla 14 Kpyrnoro cenemra: c ro<J>pHpoBaHHOH BHyip ghh e8 noBepx- 
hoctbk). Ejiaroflapa TaKOMy BBinojraeHHio BOjmoBOfla 14 nonepeHHoe pacnpe- 
flejieHHe hht6hchbhocth H3JiyHeHira 17 Ha BBixofle BOJiHOBO^a 14 coxparaeTCH 

20 6jih3khm k rayccoBOMy. TayccoB nynoK nocTynaeT Ha bxoa Aejnrrejra 15 boji- 
HOBoro nyHKa h 3a chSt 3<|>(|>eKTa MyjiBTrniJimcaipoi H3o6paaceHHH npH pacnpo- 
CTpaHeHHH 3JieKTpoMarHHTHOH bojihli b CBepxpa3MepHOM KBa^paTHOM BOJIHO- 
BOAe AejiHTOi Ha neTBipe oflHHaKOBBix rayccoBBix ny*nca c mchbihch hhtchchb- 
hoctbio. KaacflBiH hx 3THX nyHKOB H3JiyneHHH 17 nocpe^cTBOM KOMiuieKTOB 

25 3epKaji 11, 12 nepeflaiomen jihhhh 6 HanpaBJunoT Ha KBa3HonTHHecKyio 3Jieic- 
TpoflHHaMHHecKyio CHCTeMy 7. HeTBipe BorayTBix 3epKana 13 sjieicrpoflHHaMH- 
necKOH CHCTeMBi 7 HanpaBJMiOT neTBipe cxoflamnxc^ nynxa 17 b oGnacTB 8, r^e 
yKa3aHHLie nempe nyHKa nonapHO nepeceicaioTCfl, KaK noKa3aHo Ha (^ht.2 bha 
A, h b o6jiacra hx nepeceneHHH (J)opMHpyeTC« cTosmax Bojraa. 3a chSt civreme- 
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him b nnocKocra, nepneHfflHKyxwpHOH hjiockocth Hepreaca (cm. 4>ht.2 Bim A), 
npoTHBonojioacHO pacnojiOMceHHLix 3epKan 13 b kzskroh. nape othochtcjibho 
och cHMMeTpHH KaacflOH napBi 3epKan 13, oSjiacTt 8 4>opMHpoBaHH« cTOflneii 
bojihbi Has noztfioaocoH 2 b flaHHOM HacTHOM cjiynae HMeeT yBejiHHeHHyio njio- 
5 maaB (6onee 100mm) no cpaBHemno c apyrHMH H3BecTH£iMH cnocoSaMH. B 
nyHHOCTax crojraeH bojihbi BenKraraa ajieicipHHecKoro nojia paBHa huh npeBBi- 
maeT noporoBoe none, HeoSxoflHMoe ^jm no,zwepacaHHJi CTanHOHapHOH njia3- 
mbi, nosTOMy b o6jiacTH 8 <i>opMHpoBaHH5i cTOOTen BOjniBi npoHcxozprr nozpKHr 
CBH pa3pH^a h (J)opMHpoBaHHe h jioKajnraaHiui- ruia3MeHHoro cjioh. Hsmchhh 

10 $opMy h pa3MepBi nonepenHoro ceneHHa nepeceicaiomHxcfl bojihobbix nyncoB 
17, momcho peryjrapoBaTB pa3MepBi h <|>opMy njia3MeHHoro cjioji. KoHCTpyicnHJi 
njia3M6HHoro peaKTOpa no n.8 4>°PMyJiM H3o6peTeHHa o6ecneHHBaeT 6ojiee 
paBHOMepHBifi noflBOfl CB^ H3JiyHeHHfl k njia3Me, a Taioice 6ojn>inyio rniomaflB 
ocaacflaeMBix aiiMa3HBix rnieHOK. 

is IXna3MeHHBiH peaicrop, npeflCTaBJieHHBiH Ha 4rar.3 h no3BOJMioniHH pea- 

JiH30BaTB cnoco6 no n.4, pa6oTaeT cjieflyionniM o6pa30M. 

JlHHeHHO nojwpH30BaHHoe CB 1 ! H3JiyHeHHe 17 c nonepenHBiM pacnpe^e- 
JieHHeM HHTeHCHBHOcra b BHfle pacnpeflejieHHH Faycca ot CBH reHeparopa 5 c 
nacTOTOH 30 FTh nocpeflCTBOM 3epicajia 16 h CBepxpa3MepHoro BonHOBO^a 14 

20 Kpyrjioro ceneHHfl HanpaBjraoT Ha bxoa flejiHTena 15, BBmojraeHHoro b stom 
nacraoM cjiynae b Bime cBepxpa3MepHoro npaMoyrojiBHoro BOJiHOBoaa. 3a chSt 
stJxfceKra MyjiBTHiHiHKanHH H3o6paEceHHH irpn pacnpocTpaHeHHH sjieicrpoMar- 
HHTHoro H3JiyHeHHH b CBepxpa3MepHOM npHMoyrojn>HOM BOjraoBOfle 15 rayccoB 
nynoK 17 flenHTca Ha ppa. oflimaKOBBix rayccoBtix nyHica 17 MeHBrnefi hhtch- 

25 CHBHOCTBK). Ka>KflBIH H3 3THX ^ByX IiyHKOB H3JiyHeHHS 17 nOCpeflCTBOM KOM- 

nJieKTOB 3epKaji 11 h 12 HanpaBJunoT Ha KBa3HoirraHecKyK> sjieKTpoflHHaMHHe- 
cKyio CHCTeMy 7. BorHyTBiMH 3epKajiaMH 13 KBa3HonrHHecKaa ajieicrpo^HHa- 
MHHecKaa cncreMa 7 Kaac^ura H3 ffsyx yKa3aHHLix nyHKOB 17 b burg cxo%mne- 
tock nynxa HanpaBJiaeT Ha noAJioMocy 2 nofl yrJiOM k ee noBepxHOCTH, KOTopaa 
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b 3tom cjiynae BBmojmaeT ponB OTpaacaiomero 3epicajia. Ilpn 3tom b o6jiacra 8 
Ha# noAJio^cKOH 2 nepeceicaioTCfl naflaEonpra h OTpaxceHHMH ot noAJio>KKH 2 
nyHKH h b MecTe hx nepecenemra <])opMHpyeTCfl CToaHaa Bojma b HanpasjieHUH, 
nepneHflHKyjiHpHOM noBepxHocra nofljioaaai 2, B nyHHocrax crcwraeH bojihbi 

5 o6pa3yK>Tc;i oSnacTH ycHJieHHHoro nojra, b kotopbdc nponcxoflHT jioKajm3aii;HH 
h noAZiep^caHHe o^Horo hjih hcckojibkhx mia3M6HHBix cjioSb, napajuiejn>Ht»ix 
iuiockocth noAJiOHCKH 2. H3MeHH£ (|>opMy h pa3Mepti nonepe^moro cenemifl 
na^aiomero BonHOBoro nyqica 17, a Taicace mMenxsL yroji narrow ny*nca 17 Ha 
noAJioaacy 2 mo^kho peryjiHpoBarB pa3Mep iuia3MeHHoro cnoa b^ojib noflJioacKH 

10 2. JSflx nojiynemra Gojiee oflHOpoflHoro pacnpeAeJieHHH njia3MBi b#ojib noA- 
jioeckh 2 BTOpbiM 3epKajioM 13 HaBCTpeny OTpa^ceHHOMy nyHKy Ha noAJioaocy 2 
HanpaBJineTCfl BTOpoft H3 ynoMHHyrbix #Byx cxoahiuhxch nyHKOB 17. 3a chSt 
3Toro KOHCTpyKiijM njia3MeHHoro peaicropa no n.9, npeACTaBJieHHaa Ha 4>Hr3, 
o6ecneHHBaeT 6onee OAHOpOAHoe ocaacAeHHe anMa3HOH iljiShkh Ha noAJioaocy 

15 2. 

rXna3MCHHLiH peaicrop, npe^cTaBJieHHBiH Ha <^ht.4 h no3BOJBnoiu;HH pea- 
jiH30BaTB cnocoS no n.5, paSoTaeT cne^yiontHM o6pa30M. 

JIhhchho nojwpH30BaHHoe CBH H3JiyneHHe 17 c nonepe^HBiM pacnpe^e- 
jieHHeM HHTeHCHBHOcra b Bujjfi pacnpeAejieHira Taycca ot CBH reHepaTopa 5 c 

20 nacTOTOH 30 rTij nocpe^CTBOM 3epKana 16 h CBepxpa3MepHoro BOJiHOBO^a 14 
KpyrJioro cenemra HanpaBJiaiOT Ha bxoa Aejnrrejra 15, BBinojiHeHHoro b 3tom 
cjiynae b BH#e CBepxpa3MepHoro np^MoyrojiBHoro BOjmoBOfla, 3a chSt 3<|>c|)eK- 
Ta MyjiBTHnjiHKamni H3o6pa^ceHHH npH pacnpocTpaHeHHH 3JieKTpoMarHHTHOH 
BOJfflBi b CBepxpa3MepHOM npaMoyrojiBHOM BOJiHOBOAe 15 rayccoB nynoK 17 

25 AejnrrcH Ha flBa o^HHaKOBBix nynica 17 MeHBineii hhtchchbhocth. Ka>KABiH H3 
3thx AByx nyHKOB H3JiyneHHH 17 nocpe^cTBOM KOMnneKTOB 3epKaJi 11 h 12 
HanpaBjraioT Ha KBa3HonTHHecicyK> 3JieKTpoAHHaMHHecKyio cHcreMy 7. ^ByM* 
3epKajiaMH 13 KBa3HonTHHecKOH 3JieKTpoAHHaMHHecKOH chct6mbi 7 o6a yno- 
MjmyTBix nyHKa 17 HanpaBJimoT b oSjiacTB 8 HaA noAJioaocoii 2 HaBCTpeny ppyr 
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flpyry, BCJie#CTBHe nero b o6jiacra 8 b^ojib och ny^ncoB 17 o6pa3yeTca croaHaH 
Bojraa. B nyHHOCTHX CTOHHefi bojeebi o6pa3yioTCH oSjiacrn yciuieHHoro nojra, b 
KOToptix npoHcxoAHT JioKajm3arpra h noOTepacaHHe hcckojibkhx iuia3MeHHMx 
cjioSb, nepneBtmncyjDipHBix noBepXHOCTH hoajioeckh 2. JJjul oAHOpoflHoro Ha- 

5 HecemM ajiMa3HBix iuieHOK Ha nofljioxocy 2 nyHHOcra ctoothx bojih Henpe- 
pMBHO cisiemaioT baojib noflJioECKH 2 3a chSt MexaHH^ecKoro nepeMememra oa- 
Horo H3 3epKaji 13 napajuiejn>HO caMOMy ce6e Ha paccToamie ± X U • KoHCTpyK- 
ima njia3MeHHoro peaicropa no n.10, npeacTaBJieHHaa Ha 4>hi\4, TaoKe, KaK h 
npeflBi^ymaH KOHCTpyKUHH, o6ecneHHBaeT oflHOpoflpoe ocaaweHHe aJiMa3Hoir 

10 iuiShkh 3 Ha noAJioaocy 2. 

Ilna3MeHHBra peaicrop, npeACTaBJieHHBin Ha cjmr.S h no3BOJMK>njHH pea- 
HH30BaTB cnoco6 no n.6, pa6oTaeT cneflyionjHM o6pa30M. 

JlHHeimo nojMpH30BaHHoe CBH H3JiyneHHe 17 c nonepenHBiM pacnpeae- 
jieHHeM HHTeHCHBHOcra b BHfle pacnpeAeneHira Taycca ot CBH reHepaTopa 5 c 

is nacTOTOH 30 FTij nocpe,zjcTBOM 3epKana 16, CBepxpa3MepHoro BOJiHOBO^a 14 
Kpyraoro ceneHira h 3epKajia 12 HanpaBjraioT Ha bxoa KBa3HonTHHecKOH 3JieK- 
Tpo^HHaMHHecKOH chctcmh 7, BBinojraeHHOH b 3tom HacraoM cjiynae B BH^e 
o^Horo MeTajuranecKoro Borayroro 3epKajia 13, pacnojioaeeHHoro CHapy^cH pe- 
aKUHOHHOH KaMep&i 1. 3epKano 13 HanpaBJweT cxo#jmpiHCfl bojihoboh nynoK 

20 17 nepe3 AH3JieKTpHHecKoe okho 22 BBepx no HopMajra k noBepxHOcra noA- 
jio:>kkh 2, KOTopaa b 3tom cjiynae BbinonroieT pojn> OTpaacaiomero 3epKajia h 
co3aaeT BCTpeHHBra nynoK 17. B pe3yjiBTaTe b HanpaBjieHHH, nepneHflHKyjrap- 
hom noBcpxHOCTH noflJioaocH 2, o6pa3yeTca croiiHafl Bojraa. B nyHHOCT^x ctoa- 
neH bojihbi o6pa3yioTCH o6nacTH ycmieHHoro nojra, b KOToptix npoHexoflHT 

25 jioKajiH3aujM h no,zwep)KaHHe oflHoro hjih hcckojibkhx mia3MeHHLix cjioeB, na- 
pajiJiejiBHLix iuiockocth noAJio^ocH 2. H3MeHM pa3MepBi nonepeHHoro ceHemra 
na^aiomero BOJiHOBoro nyHKa 17 moecho peryjrapoBaTB pa3Mep njia3MeHHoro 
cjioji BflOJiB noAJio^ocH 2. Bojihoboh nynoK 17 HanpaBjraeTCJi b AaHHOH kohct- 
pyicijiffl Ha noflJioEoey 2 cmray, TaK hto njia3Ma B03HmcaeT nop, no/yiOECKOH. B 
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3Tom cjiynae B03HmcaiomHH kohbckthbhbiii elotok ra3a BBepx k noAnonace 2 
AonomnrrejiBHO cnoco6cTByex JioKajnoaipiH iuia3MeHHoro cjioji okojio noa- 
jiohckh. KoHCTpyianHH ruia3MeHHoro peaicropa no n.ll, npeACTaBJieHHaa Ha 
<|>Hr.5, aBjraeTca HanSojiee KOMnaicraoH h npocrofi b H3roTOBJiemiH h oSecne- 
5 HHBaeT AonojiHirrejiBHLie B03MomiocTH b JiOKaJiH3aujra nna3MLi b6jih3h no#- 

JIOflCKH 2. 

ITjia3MeHHi>iH peaicrop, npeflCTaBneHHLiH ka <J>hi\6 h TaoKe no3BOjuno- 
mjm peajni30BaTB cnoco6 no n.6, pa6oTaeT cnepymjsj&M o6pa30M. 

riepHOAHHecKaa pemeTKa 25 H3 tohkhx MeTanjinqecKHX oxjiaoK^aeMBix 
10 CTep^aien hjih Tpy6ox 26, ycTaHOBJieHHan napajuiejiBHo nofljioaace 2, b 3aBH- 

CHMOCTH OT ee paCCTO^HHH flO nOflJIOECKH 2 H 5 3aBHCHMOCTH OT HanpaBJICHHH 

BeKTopa HanpJDKeHHOCTH ajieicrpHHecKoro nojin OTHOCHTejiLHO och CTepacHeS 
(Tpy6oK) 26, MO^ceT BBinojnraTB Ase c^yHKHHH, a hmchho: npn iipoh3bojibhom 
paccTOiiHHH &o noAJioacKH 2 h npn HanpaBJierom BeKTopa Hanp^^cSHHO cth 
is 3JieicrpHHecKoro iiojm nepneH^HKyjinpHoro och CTepHCHefi (Tpy6oK) 26 penier- 
Ka 25 bbotoithhct 4>yHKumo paflHonpospaHHOH'oxjia^cflaeMOH ctchkh, a npn 
paccTOHHHH ao noflJioacKH 2 KpaTHOM V 2 h npn cooTBeTCTByionjeM HanpaBjie- 

HHH BeKTOpa Hanp^DKeHHOCTH 3JieKTpHHeCKOrO nOJDI OTHOCHTejiLHO OCH crepEe- 

Hefi (ipy6oK) 26 OHa bbhiojeemct <])yHKijHK> Hacnraio npo3paHHoro 3epKaJia 

20 KBa3HonTHHecKoro pe30HaTopa. 

IlpH HcnojiB30BaHHH pemeTKH 25 b KanecTBe paAHonpo3paHHOH oxjia^c- 
AaeMOH CTemcH iuia3MeHHLiH peaicrop, npeflCTaBJieHHBiH Ha <J)ht.6, pa6oTaeT 
cjieflyiomjiM o6pa30M. 

JlHHefiHO nojwpH30BaHHoe CBH H3JiyneHne 17 c nonepeHHBiM pacnpe^e- 

25 jieHHeM HHTeHCHBHOcra b BHfle pacnpe,o;ejieHHfl Taycca ot CBH reHepaTopa 5 c 
nacTOTOH 30 TTn nocpe^CTBOM 3epKaua 16, CBepxpa3MepHoro BOJfflOBO.ua 14 h 
3epKajia 12 HanpaBJunoT Ha 3epKano 13 KBa3HOirrHHecKOH ajieKTpo^HHaMHHe- 
ckoh CHCTeMBi 7, KOTOpafl HanpaBjraer cxo^mpmca rayccoB nynoie 17 Ha pe- 
rueTKy 25 h noAJiOEOcy 2 no HopMajiH k hx noBepxHOCTH hjih noa hcSojibhihm 
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K HOpMaJIH. UpH HanpaBJieHHH BeKTOpa Hanp5DKeHHOCTH 3JieKTpHHeCKO- 

ro noim b rayccoBOM ny*nce 17 nepneHflmcyjrapHo och CTepmieH hjih Tpy6oK 
26 pemeTKa 25 HBJMeTCH npo3paHHOH fljw CBH rojiyHemra. B stom cjiynae 
bojihoboh nynoK 17 OTpaacaeTCH ot noBepxHocra noflJio>KKH 2. B pe3yjiBTare b 
5 HanpaBJieHHH, nepneHflmcyjwpHOM noBepxHOCTH no,zjJio5KKH 2, o6pa3yeTca 
CTOHHan BOJraa, B nyHHOcrax cToaneii bojihbi o6pa3yK>TCJi o6jiacxH ycHJieHHoro 

nOJM, B KOTOpBDC npOHCXOAHT JIOKaJIH3aiJHfl H nOflAepDKaHHe OflHOIX) HJIH He- 

ckojibkhx iuia3MeHHBix cjioeB, napajuiejn>HBix njiocKOCTH noflJio^cKH 2. JIoKa- 
jiH3auHH mia3MBi flonojiHHTejiBHO cnocoScTByeT TemiooTBOfl 3HeprHH b npo- 
10 3paHHyio pjw CBH H3JiyHemra oxJia^aeMyio pemeTKy 25. KkMeiDra pa3Mepi>i 
nonepeHHoro cenemM na^aiomero BOjmoBoro nyHKa 17, moecho peryjmpoBaTB 
pa3Mep nna3MeHHoro cjioji baojib noflJioDKKH 2. TaKHM o6pa30M KOHCTpyKijira 
njia3MeHHoro peaicropa no n.12, npeACTaBJieimaa Ha <|>Hr.6 o6ecneHHBaeT ao- 
nojiHHTejiBHBie bo3moechocth b JioicajiH3aij;HH njia3MeHHoro cjioa b6jih3h noA- 

15 JIOHCKH 2. 

E[pH HcnojiB30BaHHH pemeTKH 25 b KanecTBe oahoix) H3 3epKan KBa3Hon- 
THnecKoro pe30HaT0pa, iuia3MeHHBiH peaKTop, npeACTaBJieHHBiH Ha (|>Hr. 6, pa- 
6oTaeT cjieflyiomHM o6pa30M. 

KaK h b npeflBiAymeM cnynae, jiHHeimo nojrapH30BaHH&iii rayccoB ny- 

20 hok 17 ot CB 1 ? reHepaTopa 5 c nacTOTOH f = 30 ITn; nocpeflCTBOM 3epKajia 16, 
cBepxpa3MepHoro BOJiHoso^a 14 h 3epKajia 12 HanpaBJunoT Ha 3epKano 13 KBa- 
3HOITCHHeCKOH 3JieKTpOAHHaMHHeCKOH CHCT6MBI 7, KOTopan HanpaBjraeT cxoah- 
mnficH rayccoB nynoK 17 Ha pemeTKy 25 h noflno^ocy 2 no HopMajra k hx no- 
BepxHocra hjih noA He6ojiBniHM yrnoM k HopMajiH. JJjix npeo6pa30Bainra pe- 

25 meTKH 25 b nacTHHHO OTpaacaiomee BTOpoe 3epKano KBa3HonTHHecKoro pe30- 
HaTopa H3MeH»OT no cpaBHeimio c npe#MAynjHM cjiynaeM yroji Me^yiy Ha- 
npaBJieHHeM Beicropa ajieKrpiraecKoro nojM b rayccoBOM nyHKe 17 h ocbio 
cTepameH (ipy6oK) 26. KpOMe Toro, nocKOJiBKy b cjiynae' HcnojiB30BaHiw pe- 
meTKH 25 b KanecTBe 3epKajia KBa3Hoin*HHecKoro pe30HaTopa paccToaime Meac- 
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fly pemeTKOH 25 h nofljioaocoH 2 Bw6paHo KparabiM V 2 , to KBa3HonniHecKHH 
pe30HaTop, o6pa30BaHHBra hmh, HMeeT pe30HaHC Ha HacroTe H3JiyHeHna CBH 
reHepaTopa 5. IIpH pe30HaHce aMnjnrryaa ajieicrpiraecKoro nojra b cToanen 
Bojrae ycroniBaeTca, wro flononmrrejiBHo cnoco6cTByer jioKajra3auHH rma3- 
MeHHoro cjioa okojio ho;hjk»kkh 2 b TaKOM pe30HaTope. JIoKajiH3aHHH iuia3MBi 
TaKMce cnocoScTByeT, KaK h b npe,m»wymeM cjrynae, oxjiaacfleinie MeTajuniHe- 
ckhx Tpy6oK (cTepacHen) pemeTKH 25. £o6pothoctb 3Toro KBa3HonTKraecKoro 
pe30HaTopa peryjrapyeTCfl H3MeHemieM K03<|)$HHHeHTa cb«3h pe30Haropa c ra- 
yccoBLiM nyHKOM H3jryHeHHH 17 3a ch&t H3MeHeHHH yrjia MeyKpy BeKTOpOM 
3JieicrpHHecKoro nana b rayccoBOM nyHKe h ocbio Tpy6ox hjih CTepmiefi 26. 
H3MeiMfl pa3Mepti nonepeHHoro ceneHHH naflaioinero BOJiHOBoro nynKa 17, 
3Aect TaiQKe, KaK h b npe^ByiyiHHx cjiynaax, mohoho peryjinpoBaTB pa3Mep 
rijia3MeHHoro cjioa b^ojib ikwkmkkh 2. KoHCTpyKi^Ha iuia3MeHHoro peaicropa 
no n.13, npeflCTaBJieHHafl Ha $ht.6, oSecnenHBaeT bo3mo3khoctb peryjrapoBa- 
hhs jiokanH3aHHH mia3MeHHoro cnoa. 

B HacraoM cnynae H3roTOBJieHHH aaHHOH KOHCTpyianiH cHCTeMa HanycKa 
9 ra30BOH CMecn coBMemeHa c nepHOflireecKOH pemeTKOH 25, b KOTOpoil Ha- 
nycK ra30BOH CMecH ocyinecTBJijnoT nepe3 OTBepcTiw b nontix TpySKax 26 ne- 
pHo^HHecKOH pemeTKH 25, KaK noKa3aHo Ha 4>ht.8. 

B Ta6jiHH.e 1 npHBeaeHBi flna cpaBHemra pesyrnvraTBi pacHera (HHCJieH- 
Horo Mo^ejiHpoBaHHa) KOHneHTpanHH aroMapHoro Boaopofla b KOHCTpyKinrax 
njia3MeHHMX peaKropOB, pa6oTaionmx Ha nacTOTax 2,45 TTu, h 30 ITh, nojiB- 
3yHCB HHcneHHOH MOflejiBio, H3BecTHOH H3 ny6jiHKaHHH: A.M.Gorbachev et al, 
Numerical modeling of a microwave plasma CVD reactor, Diamond and Re- 
lated Materials 10 (2001) p.342-346. JSpx nacTOTBi 2,45 ITu. 6bui BBiSpaH 
njia3MeHHBiH peaKTop, h3bccthbih no naTenry CIIIA N° 5311103, M.Kji. 
H01J7/24, ny6ji.l994r.). Jlflx nacTOTBi 30 TTu, 6bhi BBi6paH njia3MeHHBiH peaK- 

TOp, npeflCTaBJieHHBIH Ha <j)HT.6 C KBa3HOIITHHeCKHM pe30HaTOpOM, B KOTOpOM 

nna3Ma nozwepacHBajiacB b BH^e OflHoro njia3MeHnoro cjioh. flaBJiemie ra30BOH 
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CMecH b peaionHOHHBix Kaiviepax, coflepacanpcc BOAOpofl H 2 h MerraH CH^ co- 
CTaBJMJio 100 Topp. TeMnepaTypa no/pioaacH paBEUDiacB 900°C. IIna3Ma nojo;- 
flepECHBajiact npH oflHoft h toh tkc na^aiomefi moiiihocth. 
Ta6jnma 1 : 





2,45 rru 


30Tni 


KomjeHTpaijHJi aneicrpoHOB N e 


~5 lO'W 3 


~5 10 12 cm* 3 


MaKCHMajiBHaa KorajeHTpaipui aTOMapHoro 

BO«OpOAa [H] maX 


~2 10 16 cm" 3 


~5 10 17 cm- 3 


KoimeHTpanHJi aTOMapHoro BOflopofla y 
noBepXHOCTH noflJioacKH [H] ^ 


~6 10 14 cm -3 


~10 16 cm- 3 



KaK bhaho H3 Ta6nHip>i 1 KOHijeHTpanira aTOMapHoro BOflopofla y no- 
BepxHOCTH noAJioacieH 6ojiee, neM Ha nop^moK 6ojitnie b peaKTope Ha nacTOTe 
30 FTi*, neM b peaicrope Ha nacTOTe 2,45 ITn;. npeflBi,ayiii;He HCCJieflOBaHira 
(Goodwin D.G.,J.E.Butler, in Handbook of industrial diamonds and diamond 
films, Eds. M.Prelas, G.Popovici, L.KJBigelow, New York: Marcel Dekker Inc. 
USA, 1998, p.527-581) noKa3BiBaK)T, hto TaKoe noBtimeHHe KOHijeHTpauHH 
aTOMapHoro Bo;o;opofla TaioKe Ha nop^moK npHBOflHT k yBejiHHeHHio cKOpocra 
pocTa m ajiMa3HOH njieHKH. B njia3MeHHOM peaKTope (naTeHT QUA N2 
5311 103 ,M.Kji.H01J7/24,ny6ji.l994r.) ckopoctb pocTa BBicoKOKanecTBeHHBix 
ajiMa3Hi>ix mieHOK cocTaBJiaeT 1- 2MKM/nac, Tor^a KaK b pa3pa6oTaHHOM peaK- 
Tope OHa cocTaBJMeT 10-20 MKM/nac. 

E[pOMBnHJieHHa5[ npHMeHHMOCTL 

Pa3pa6oTaHHMe cnoco6 ocaacaemra anMa3HBix njieHOK h nna3MeHHi>ra 
peaKTOp rjul ero ocyiitecTBJieHira HanpaBJieHLi Ha yBejinneHHe CKopocra ocaac- 
fltemM (nojiyneHira) KanecTBeHHBix ajiMa3ra>ix mieHOK Sojibhioh miomaflH, ko- 

TOpBie MOiyT HCnOJIB30BaTBCfl B pa3JIHHHBIX 06jiaCTHX HayKH H TeXHHKH, b na- 
CTHOCTH H3 HHX H3rOTaBJIHBaK)T BBDCOflHBie OKHa MODDtHBIX HCTOHHHKOB CBH 

H3JiyHeHBW, HanpHMep, rapoTpoHOB, Heo6xo#HMBix ajm AonojiHHTejiBHoro Ha- 
rpeBa iuia3Mbi b ycTaHOBKax TepMo^mepHoro cHHTe3a. JJjix peajnraanHH pa3pa- 
6oTaHHBix cnoco6a h ycTpoficTBa (njia3MeHHoro peaKTopa) Hcnojn>3yK>Tcs 
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KOMiuieKTyiomHe msReimx, BBmycKaeMBie OTenecTBeHHOH npoMBnruieHHO ctlio . 
B HacTO^mee BpeMa npoB<wrcfl HcnbrraHHK ffsyx MOAH(^HKaujm ruia3MeHHoro 
peaicropa: c HerBipsMH nonapHO nepeceKaioniHMHCH bojihobbimh nynKaMH, KaK 
noKa3aHO Ha <j)Hi\2, h iuia3MeHHoro peaicropa c KBa3HonnraecKHM pe30HaTO- 
poM, KaK noKa3aHO Ha <|>Hr.6. Pa3pa6oTaHHBiH njia3MeHHBiH peaierop roTOB k 

MejIKOCepHHHOMy npOH3BOflCTBy. 
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0>OPMyJIA H30BPETEHHH 



1 . BucoKocKopocTHOH cnoco6 ocaacaemra aJIMa3HLIX IIJieHOK H3 ra30BOH 
4>a3H b njia3Me CBH pa3pjwa, 3aKjnoHaioiipracH b tom, hto 3a3KHraK>T CBH 
pa3pim b ra30BOH cMecH, HaxoflameftcH b peaianiOHHOH KaMepe h coflepHcamefi 
no KpairaeH Mepe BOflopoa h yrjieBOflopoA, aicraBHpyiOT yKa3aHHyio ra30Byio 
cMect njia3MOH CBH pa3pjma, o6pa3y« aroMBi Boaopofla h yrjiepoflcoflepHea- 
nnie pa^HKajiBi, KOTopwe ocaamaioTCfl Ha no,zuio3KKy, ooecneHHBaa (popMHpo- 
BaHHe nonHKpHCTajuraHecKOH ajiMa3Hofi iuieHKH b pesyjiBTare noBepxHocTHtrx 
peaKDjiH, OTJMHAIOIIIJIHCil tcm, hto aicmBauHio yica3aHHOH ra30Bon CMecH 
nyreM noBBimeHHH KOHneHTpainm sjieiopoHOB N e b iuia3Me ocymecTBJimoT 3a 

CH§T C03flaHHH B peaKHHOHHOH KaMepe yCTOHHHBOH HepaBHOBeCHOH nJia3MBI c 

noMomBio CBH H3jryHeHEm c moihhoctlio He MeHee 1 kBt h nacTOTOH f , mho- 
ro 6ojiBmeH o6bihho Hcnojn>3yeMOH HacroTBi 2,45 ITn., npn stom rjix JioKajiH- 

3aHHH IIJia3MBI B6JIH3H nOflJIO»CKH (|)OpMHpyiOT CTOHHyK) BOJIHy, B IiyHHOCTflX 
KOTOpOH reHepHpyBDT H nOAD[ep»CHBaK)T nJia3MeHHBie CJIOH C B03M03KHOCTBK) 

peryjrapoBaHHa hx pa3Mepa. 

2. Bbicokockopocthoh cnoco6 no n.l, OTJIHHAK)H]J^C*I TeM, hto 
aKTHBamno yKa3aHHon ra30Bon CMecH nyreM noBBimeHna KOHneHTpanHH 
3JieiapoHOB N e npoBonaT c noMomBK) sjieKTpoMaraHTHoro H3jryHeHHH c nacTO- 
toh f paBHofi 30 ITX a pa3Mepi>i iuia3MeHHBix cjioeB b nynHocrax CTOsraeH 
CBH bojihbi peryjiHpyiOT 3a chSt H3MeHeHHH (|>opMBi h pa3Mepa nonepeHHoro 
ceneHiM cxoflanpixcfl bojihobbix nyHKOB, (^opMHpyiomiix cToanyio Bojray. 

3. Bbicokockopocthoh cnoco6 no n.l hjih n.2, OTJMHAKDlll.HH 
TeM, hto rjw 4>opMHpoBaHiM ctohhch bojihbi Hcnojn>3yioT neTBipe h Sojiee 
cxoj&mjaxcx bojihobbix nyHKa, nonapHO nepeceKaiomHXCH. 

4. Bbicokockopocthoh cnoco6 no n.l hjih n.2, OTJTWqr ATO TT]T mr; 9f 

TCM, HTO flJIfl 4>OpMHpOBaHHH CTOilHeH BOJIHBI HCnOJIB3yK)T flBa CXO£#IIJHXCH 

nepeceKaiomnxca bojihobbix nyHKa. 
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5. BbicoKOCKopocTHOH cnoco6 no n.l hjih n.2, OTJM t L\KDIIJ^^ 

TeM, HTO flflR <]) OpMHp OBBHHH CTOOTefl BOJIHLI HCnOJH>3yK)T flBa CXOflHTD[HXCfl 

bojihobldc nynca, HanpaBJieHHBix HaBCTpeny ffpyr flpyry. 

6. BticoKocKopocTHOH cnoco6 no n.l hjih n.2, OTJIHHAKDIIJP^C^ 
5 tcm, hto ^opMHpoBaHHH CTosraeH bojihli Hcnojn>3yioT na#aK)njHH Ha nofl- 

JI03KKy H OTpa^CeHHHH OT Hee BOJIHOBOH ItyHOK. 

7. rina3MeHHbiH peaierop ajw bbicokockopocthoix) ocaawemw amvia3HHX 
iuieHOK H3 ra3OB0H 4>a3bi b njia3Me CBH pa3p%Aa, coflep^anpm CBH reHepa- 
Top, nepe#aioiiiyio jihhhio, OKaHHHBaroniyiocfl KBa3HonTHHecKOH sjiercrpoflH- 

10 HaMHHecKOH CHCTeMofi, peaicipioHHyio KaMepy c ycTaHOBJieHHOH b Hen nofl- 
jioeckoh, pacnono^ceHHOH Ha flepacarejie no^no^KKH, h chctcmbi HanycKa h ot- 

Ka^KH BBl6paHHOH ra30BOH CMeCH, TeM, HTO KBa3HOnTH- 

HecKaa 3JieKTpoflHHaMHHecica5i CHCTCMa BBinojmeHa h ycTaHOBJieHa c bo3mo>k- 

HOCTBIO (J)OpMHpOBaHIM B BBl6paHHOH oGjiaCTH B6JIH3H HOflJIOHCKH CTOHHeH 

is CBH bojihbi, a nepeaaiomaa jihhm BBmojmeHa b BH^e CBepxpa3MepHoro boji- 
HOBO^a Kpyrnoro ceneHHa c ro<|>pHpoBaHHOH BHyTpemieH noBepxHOCTBio, ao- 
nojmeHHoro chctcmoh 3epKaji ajw nepe^aHH no KpainieH Mepe o^Horo ra- 
yccoBa nyHKa Ha ynoMKHyryio KBa3nonTHHecKyio 3JieKTpoAHHaMHHecKyio chc- 
TeMy. 

20 8. IXfia3M6HHBiH peaierop no n. 7, OTJIHHAIOII^lHC^[ TeM, hto KBa3H- 

onTHHecKaji 3JieKTpoflHHaMHHecKaa CHCTCMa BBmojmeHa b BHfle neTBipex 3ep- 
Kaji, pacnojio^ceHHBix no pa3HBie CTopom>i othochtcjilho o6jiacra <|>opMHpoBa- 
him njia3MBi h ycTaHOBJieHa c bo3MOhchoctbio HanpaBJiemra CBH H3JiyHemw b 
Bime neTbipex nonapHO nepeceKaronjHXCH bojihobbdc ny^KOB, npn 3tom KBa3H- 

25 oirmHecKaa 3JieKTpo l zmHaMHHecKaii cHCTeMa BMecTe c nacTBio nepeAaiomefi 
jihhhh ycTaHOBJieHBi BHyrpH peaicipiOHHOH KaMepBi, npHHeM nepe^aiomafl jih- 
mra flonojiHeHa flejmTejieM OAHoro bojihoboto nynica Ha neTBipe nynica, koto- 
pMH ycTaHOBneH Ha BBixoae ynoMrayroro CBepxpa3MepHoro BOJiHOBO^a Kpyr- 
jioro ceneHHH. 
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9. IIna3MeHHBiH peaicrop no n. 7, OTJIHHAK)U^lHCiI TeM, hto KBa3H- 
onTEraecKaH sneKTpoflHHaMHHecKaa CHCTeMa BunojmeHa b Bime jspyx 3epicaji, 
pacnojio^KeHHBix no pa3HBie cTopOHM otho cht6 jibho o6nacTH (j)opMHpoBaHHft 
njia3MLi n ycTaHOBJieHHLix c bo3mo3khoctbk> HanpaBJiemra flByx nyHKOB CB 1 ! 

5 H3jiyneHiM noA He6ojn>nniMH yrjiaMH k noBepxHOcra no^no^cKH, npn 3tom ne- 
pe^aEomaH jihhim flonojmeHa flejnrrejieM o^Horo BOJiHOBoro nyHKa Ha Asa 
nyHKa, kotopbih ycTaHOBJieH Ha BBixo^e ynojvumyToro CBepxpa3MepHoro boji- 
HOBOfla Kpyrjioro ceneHira. 

10. rijia3MeHHLiH peaicrop no n. 7, OTJM I IAK)IJUHHC^ TeM, hto KBa3H- 
10 onTHHCCKan 3neKTpoAHHaMHHecKaH cHCTCMa BBmojiHCHa b BH,zi;e ffsyx 3epKaji, 

pacnono^ceHHBix no pa3m>ie ctopohbi OTHOCHTejiBHO oGjiacra (JjopMHpOBaHHa 
njia3MBi h ycTaHOBJiemiBix c bo3moechoctbk> HanpaBJieHiM bojihobbdc nyHKOB 
HaBCTpeny Apyr Apyry, npn 3tom o^ho H3 3epKan ycTaHOBJieHO c bo3mo5kho- 
ctbk) nepeMero;eHiM Bnepea-Hasaa napajuiejiBHO caMOMy ce6e Ha paccTOJome + 
15 / 4 , rjjfi A,- fljnraa BOjmBi CBH H3JiyHeHira, a nepe^aiomaa jihhim ^onojiHeHa 
AejiHTeneM o^Horo BOJiHOBoro nyHKa Ha ppa nyHKa, kotopbih ycTaHOBJieH Ha 
Bbixofle ynoMjmyroro CBepxpa3MepHoro BOJiHOBO^a Kpyrjioro ceHeHHH. 

11. rijia3MeHra>iH peaicrop no n.7, OTJGfrraAIO^ TeM, hto b 
HiDKHeii Hacra peaKUHOHHOH KaMepbi pacnojioaceHO flH3JieicipHHecKoe okho rjiz 

20 BBo,n;a CBH H3JiyneHHH, a HanporaB OKHa b BepxHefi nacra KaMepBi ycTaHOBJie- 
Ha nofljioaoca, npH 3tom KBa3HonTinecKaH 3neKTpoflHHaMHHecKafl CHCTeMa bbi- 
nojraeHa b B*me oflHoro 3epKajia, pacnojioaceHHoro CHapyacn HiDKe ynoMflHyroH 
peaiaqnoHHOH KaMepBi h ycTaHOBJieimoro c bo3moxchoctbio HanpaBJieHira nyHKa 
CBH H3JiyHeHEm BBepx nepneHflmcyjwpHO noBepxHocTH noflJiOECKH. 

25 12. rijia3MeHHLiB peaicrop no n.7, OTJIH I L\KDIIJ^M tcm, hto KBa3Hon- 

THHecKaa sJieKrpoAHHaMHHecKaa CHCTeMa BBmojraeHa b BHfle oflHoro 3epKajia, 
ycTaHOBJieHHoro c bo3MO>khoctbk> HanpaBJieraM nyHKa CBH H3JiyneHH5i no 
HopMajni k noBepxHocra noflJio^ocH hjih nofl He6ojn>niHM yrjioM k HOpMajiH, a 
BHyTpB peaxuHOHHOH KaMepBi BBe^eHa paflHonpo3paHHaa oxJiaayjaeMaa CTemca, 
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BBinojiHeHHaa b Bime pemeTKH H3 tohkhx MeTajunraecKHX oxjiaacAaeMtix ipy- 
6ok hjih cTepmiefi h ycTaHOBJieHHaa napajuiejn>HO noAJioEace Ha paccTOjmmi 

ot HeeGojiLme x / 2 . 

13. IIjia3MeHHBiH peaicrop no n.7, OTJIKWAKDII1JM TeM, hto KBa3Hon- 
5 THnecKaa aneKTpoflHHaMHHecKaH CHCTeMa BBinojmeHa b BHfle 3epKana h orrra- 

necKH CB^saHHoro c Hefi KBa3HorrrHHecKoro pe30HaTOpa c iuiocKonapajuiejiB- 

HBIMH 3epKaJiaMH, yCTaHOBJICHHBIMH Ha paCCTOKHHH KpaTHOM X I2 , IipH 3TOM 

oflHO H3 3epKan pe30HaTopa npeflCTaBjraeT co6oh noflJio^cKy Ha #ep>KaTejie 
noAJio>KKH 5 a flpyroe 3epKajio BBmojraeHO b BH#e nepHOflnnecKOH peuiencn H3 
10 tohkhx MerannHHecKHx Tpy6oK hjih cTepaoaeH, npiraeM nepHOA pemeTKH 
MeHBine X. 

14. Ilna3MeHHi»iH peaicrop no n.8 hjih n.9, hjih n.10, OTJIHHAK)lIJJIH 
TeM, hto CHCTeMa HanycKa ra30BOH cMecn b peaKUHOHHyio KaMepy b o6jiacn> 
4)opMHpoBaHHS[ njia3MBi BbmojiHeHa b BHAe MeTajuiiraecKoro BorayToro aicpaHa 

15 c noflBOflflineH Tpy6KOH b neHTpajiBHOH nacTH, pacnojio3KeHHoro HaA Aep^are- 
jieM noflJioacKH Ha peryjmpyeMOM paccTOJiHHH, a cncreMa oTKaHKH ra3a bbhioji- 
HeHa b BHfle Ha6opa oraepcTHH b flepacaTene noAJK»KKH, cHa6»ceHHOM hckoto- 
P&im oGbSmom fljw OTKaHHBaeMOH CMecn ra30B, b kotopom pacnojioaceHa chc- 
TeMa BOAflHoro oxnajKAeHHfl BepXHefi nacra AepHcarejra iioajiohckh. 

20 15. nnasMeHHBiH peaicrop no n.12, h n.13, OTJM4AK)II]Ji£lCfl TeM, 

hto CHCTeMa HanycKa Bti6paHHOH ra3OB0H CMecn coBMemeHa c pemeTKOH H3 
tohkhx MeTajuiHHecKHX oxjiaawaeMBix Tpy6oK, a CHCTeMa oTKaiKH ra3a bbi- 
nojiHeHa b BHAe Ha6opa OTBepcTHH b Aepacarejie noAJioaocH, cHa6>KeHHOM He- 
KOTOpbiM oSbSmom jjjui oTKaHHBaeMOH CMecn ra30B, b kotopom pacnojioaceHa 

25 CHCTeMa BOA^Horo oxjiascAemra BepxHen Hacra Aep»caTejM noAJiojKKH . 
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